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EXAMPLE 32 

CONSTRUCTION OF 2H7 SCFV IgG FUSION PROTEINS WITH HiNQE MUTATIONS 

5 A 2H7 scFv IgG fusion proteins are constructed with the first cysteme residue 

and the second cystein in the IgGl hinge region substituted with a serine residue to provide 
MTH (SCC) and MTH (CSC). The template for introduction of the mutations is a 

polynucleotide encoding 2H7 scFv WTH WTCH2CH3 (SEQ ID NO: ). The oligonucleotide 

introducing the mutations are 5' PGR primer oligonucleotides HIgGMHcysl (SEQ ID NO:_) 

.0 and HIgGMHcys2 (SEQ ID N0:_). The constructs are prepared as described in SEQ ID 
N0:_). The encoding polynucleotides of the mutants are presented in SEQ ID NOs:_) and the 
polypeptide sequences are provided in SEQ ID NO: ). 

Additional representative sequences of the present invention are as follows: 

15 

HuIgGl wild type hinge, CH2, CH3 
tctgatcaggagcccaaatcttgtgacaaaactcacacatgcccaccgtgcccagcacctgaactcctggggggaccgtcagtcttcctctt 
ccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgag 

20 gtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtg 
tggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagccccc 
atcgagaaaacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaaga 
accaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaa 
ctacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggg 

25 gaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

HiiIgGl wild type hinge, CH2, CHS 

sdqepkscdldhtcppcpapellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgvev 
hnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsiikalpapielrtiskakgqprepqvytlppsrdeltknqvsltclvkgfy 
30 psdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmheaihnhytqkslslspgk 

Llama IgGl hinge, CH2, CH3 

tgatcaagaaccacatggaggatgcacgtgcccncagtgcccncaatgcccngcnccngaactnccaggaggc 
ccttctgtctttgtcttccccccgaaacccaaggacgtcctctccatttttggaggccgagtcacgtgcgttgtagtggacgtcggaaagaaa 
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5 gagtcagagggcacctacgccaacacgccgccacagctggacaacgacgggacctacttcctctacagcaagctctcggtgggaaaga 
acacgtggcagcggggagaaaccttaacctglgtggtgatgcatgaggccctgcacaaccactacacccagaaatccatcacccagtctt 
cgggtaaatagtaatctaga 

Llama IgGl hinge, CH2, CHS (In figure 23 as Llama IgGl) 
10 ephggctcpqcpapelpggpsvfvfppkpkdvlsisgrpevtcwvdvgkedpevnfnwyidgvevrtantk 
pkeeqfnstyrvvsvlpiqhqdwltgkefkckvnnkalpapiertiskakgqtrepqvytlaphreelakdtvsvtcl^^ 
ewqrngqpeseglyatitppqldndgtyflysrlsvgkntwqrgetltgvvmhealhnhytqlcsitqssgk 

Llama IgG2: 

IS tgatcaagaacccaagacaccaaaaccacaaccacaaccacaaccacaacccaatcctacaacagaatccaagtgtcccaaatgtccag 
cccrtgagctcctgggagggccctcagtcttcatcttccccccgaaacccaaggacgtcctctccatttctgggaggcccgaggtcacgtg 
cgttgtggtagacgtgggccaggaagaccccgaggtcagtttcaactggtacattgatggcgctgaggtgcgaacggccaacacgaggc 
caaaagaggaacagttcaacagcacgtaccgcgtggtcagcgtcctgcccatccagcaccaggactggctgacggggaaggaattcaa 
gtgcaaggtcaacaacaaagctctcccggcccccatcgagaagaccatctccaaggccaaagggcagacccgggagccgcaggtgta 

20 caccctggccccacaccgggaagagctggccaaggacaccgtgagcgtaacatgcctggtcaaaggcttctacccacctgatatcaacg 
ttgagtggcagaggaatgggcagccggagtcagagggcacytacgccaccacgccaccccagctggacaacgacgggacctacttcct 
ctacagcaagctctcggtgggaaagaacacgtggcagcagggagaaaccttcacctgtgtggtgatgcacgaggccctgcacaaccact 
acacccagaaatccatcacccagtcttcgggtaaatagtaatctaga 

25 Llama IgG2 

Dqepktpkpqpqpqpqpnptteskcpkcpapellggpsvfifppkpkdvlsisgrpevtcvvvdvgqedpev 
sfnwyidgaevrtanlrpkeeqfhslyrvvsvlpiqhqdwltgkefkckvnnkalpapiektiskakgqlTepqvytlaph^^ 
vsvtclvkgfyppdinvewqrngqpesegtyattppqldndglyflysklsvglmtwqqgetftevvmhealhnhytqksltqss 

30 Llama IgG3 Fc 

tgatcaagcgcaccacagcgaagaccccagctccaagtgtcccaaatgcccaggccctgaactccttggagggcc 
cacggtcttcatcttccccccgaaagccaaggacgtcctctccatcacccgaaaacctgaggtcacgtgcttgtggtggacgtgggtaaag 
aagaccctgagatcgagttcaagctggtccgtggatgacacagaggtacacacggctgagacaaagccaaaggaggaacagttcaaca 
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gcacgtaccgcgtggtcagcgtcctgcccatccagcaccaggactggctgacggggaaggaattcaagtgcaaggtcaacaacaaagct 
ctcccagcccccatcgagaggaccatctccaaggccaaagggcagacccgggagccgcaggtgtacaccctggccccacaccgggaa 
gagctggccaaggacaccgtgagcgtaacctgcctggtcaaaggcttcttcccagctgacateaacgttgagtggcagaggaatgggca 
gccggagtcagagggcacctacgccaacacgccgccacagctggacaacgacgggacctacttcctctacagcaaactctccgtggga 
5 aagaacacgtggcagcagggagaagtcttcacctgtgtggtgatgcacgaggctctacacaatcactccacccagaaatccatcacccag 
tcttcgggtaaatagtaatctagagggccc 

Llama IgG3 Fc 

dqahhsedpsskcpkcpgpellggptvfifppkakdvlsitrkpevtclwwlwvkktlrsssswsvddtevhta 
10 etkpkeeqfnslyrvvsvlpiqhqdwltgkefkckvnnkalpapiertiskakgqtrepqvytlaphreelakdtvsvtclvkgffjpadi 
nvewqrngqpesegtyantppqidndgtyflysklsvgkntwqqgevftcvvmhealhnhstqksitqssgk 



1 5 HuIgGl wild type hinge 

gatcaggagcccaaatcttgtgacaaaactcacacatgcccaccgtgcccagca 

HuIgGl wild type hinge 
dqepkscdkthtcppcpa 

20 

HuIgGl H2, wild type hinge with leu at second position (results from Bgll site) 
gatctggagcccaaatcttgtgacaaaactcacacatgcccaccgtgcccagca 

HuIgGl H2, wild type hinge with leu at second position. 
25 diepkscdkthtcppcpa 

NT 

HuIgGl wild type CH2 

cctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccc 
30 tgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatg 
ccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatgg 
caaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaa 
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HuIgGl wild type CH2 AA 

pellggpsvfl:^pkpkdtlmisrtpevtcvvvdvshedpevkfnwyvdgvevhnaklkpreeqynstyrvvs 
vltvlhqdwlngkeykckvsnkalpapiektiskak 

5 

NT HuIgGlwUd type CHS 

gggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcc 
tgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaocac 
gcctcccgtgctggactccgacggctccttcttcctctatagcaagctcaccgtggacaagagcaggfggcagcaggggaacgtcttctca 
10 tgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 



AA HuIgGl wild type CHS 

gqprepqvytlppsreemtknqvsltclvkgfypsdiavewesngqpennykttppvldsdgsfflyskltvdk 
1 5 srwqqgnvfscsvmliealhnhytqkslslspgk 



NT HuIgGl mutated hinge (C-C-C->S-S-S) 
gatcaggagcccaaatcttctgacaaaactcacacatccccaccgtccccagca 

AA HuIgGl mutated hinge (C-C-C->S-S-S) 
dqepkssdkthtsppspa 



25 Mutant hinge, but wild type CH2 and CH3 — ^reads from the hinge+Ig tail, 

HIgGlMTH WTCH2CH3: 

tgatcaccccaaatcttctgacaaaactcacacatctccaccgtcctcagcacctgaactcctgggtggaccgtcagt 




30 taccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctccca 
gcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctga 
ccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccgga 
gaacaactacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagc^gtggca 
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Protein sequence: Mutant hinge, but wild type CH2 and CH3 
5 dhpkssdktlitsppssapellggpsvflfppkpkdtlraisrtpevtcwvdvshedpevkfhA)vyvdgvevhna 
Ictkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsltclvkgfypsd 
iavewesngqpennylcttppvldsdgsfflysldtvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

LLGl-5'bgI 35 mer LlamalgGl 5' 

10 5'-gtt gtt gat caa gaa cca cat gga gga tgc acg tg-3' 

LLG2-5'bgI 32 mer, Llama IgG2-5' 

5'-gtt gtt gat caa gaa ccc aag aca cca aaa cc-3' 

15 LLG3-5'bgl 33 mer, Llama IgG3-5' 

5'-gtt gtt gat caa gcg cac cac age gaa gac ccc-3' 

LLseqsense 19mer, llama sequencing primer 

5'-ctg aga teg agt tea get g-3' 

20 

LLseqAS 19 mer 

5'-cct cct ttg get ttg tct c-3' 

NT 

25 2H7 scFv llama IgGl 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
30 cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
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gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctg^^ 
agaacx»catggaggatgoacgtgcccncagtgcccncaatgcccngcnccngaactnccaggaggcccttctgt(rtttg^cttec^^ 
gaaacccaaggacgtcctctccatttttggaggccgagtcacgtgcgttgtagtggacgtcggaaagaaagaccccgaggtcaatttcaac 
tggtatattgatggcgttgaggtgcgaacggccaatacgaagccaaaagaggaacagttcaacagcacgtaccgcgtggtcagcgtcctg 
5 cccatccagcaccaggactggctgacggggaaggaattcaagtgcaaggtcaacaacaaagctotcccggcccccatcgagaggacca 
tctccaaggccaaagggcagacccgggagccgcaggtgtacaccctggccccacaccgggaagaactggccaaggacaccgtgagc 
gtaacatgcctggtcaaaggcttctacccagctgacatcaacgttgagtggcagaggaacggtcagccggagtcagagggcacotacgc 




AA 2H7scFv llama IgGl 

mdfqvqifsfliisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvpaifsgsgsgtsysltisrveaedaatyycqqwsfiipptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
15 nrisckasgytftsynmhwvkqlprqglewigmypgngdlsynqkfkgkatltvdkssstaymqlssltsedsavyfcarvvy^^ 
ywyfdwgtgttvtvssdqephggctcpqcpapelpggpsvfv^pkpkdvlsifggrvtcvwdvgkkdpevnfhwyidgvev 
rtantkpkeeqftistyrvvsvlpiqhqdwitgkefkckvnnkalpapiertiskakgqtrepqvytlaphreelakdtvsvtclvkgfyp 
adinvewqrngqpesegtyantppqldndgtyflysklsvgkntwqrgetltcvvmhealhnhytqksitqssgk 

20 



NT 2H7 scFv Uama IgG2 

aagcttgccgccatggattttoaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 




25 gcagtgggtctgggacctcllaotctetcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaac 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 

30 gtctatttctgtgcaagagtggtgtactatagtaactcttactgglHcttcgatgtctggggcacagggaccacggtcaccgtctcttctgato^ 
agaacccaagacaccaaaaccacaaccacaaccacaaccacaacccaatcctacaacagaatccaagtgtcccaaatgtccagcccctg 
agctcctgggagggccctcagtcttcatcttccccccgaaacccaaggacgtcctctccatttctgggaggcccgaggtcacgtgcgttgtg 
gtagacgtgggccaggaagaccccgaggtcagtttcaactggtacattgatggcgctgaggtgcgaacggccaacacgaggccaaaag 
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aggaacagttcaacagcacgtaccgcgtggtcagcgtcctgcccatccagcaccaggactggctgacggggaaggaattcaagtgcaa 
ggtcaacaacaaagctctcccggcccccatcgagaagaccatctccaaggccaaagggcagacccgggagccgcaggtgtacaccct 
ggccccacaccgggaagagctggccaaggacaccgtgagcgtaacatgcctggtcaaaggcttctacccacctgatatcaacgttgagt 
ggcagaggaatgggcagccggagtcagagggcacytacgccaccacgccaccccagctggacaacgacgggacctacttcctctaca 
gcaagctctcggtgggaaagaacacgtggcagoagggagaaaccttcacctgtgtggtgatgcacgaggccctgcacaaccactacacc 
cagaaatccatcacccagtcttcgggtaaatagtaatctaga 

AA 

2H7 scFv llama IgG2 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfegsgsgtsysltisrveaedaatyycqqwsfhpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvssdqepktpkpqpqpqpqpnptteskcpkcpapellggpsvfiQ)pkpkdvlsisgrpevtcvvvdvgqed 
pevsfnwyidgaevrtantrpkeeqfnstyrvvsvlpiqhqdwltgkefkckvnnkalpapiektiskakgqtrepqvytlaphreela 
kdtvs\lBlvkgfyppdinvewqmgqpesegtyattppqldndgtyflysklsvgkn1wqqgetftcvvmhealhrih^ 
gk 

NT 

2H7scFv llama IgG3 

aagcltgccgcMtggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatoctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgto^ 
gcactggtaccagcagaagccaggartcrtcccccaaacwtggatttatgccxcatocaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctottactctctcacaatcagcagagtggaggctgaagatgctgccacttatlactgccagcagtggagttttaacc 
cacccacgttoggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttac 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagc1a1ttatecaggaaatggtgata<rttcctacaate^^ 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtrtggggcacagggaccacggtcaccgtct^^^ 
agcgaaccacagcgaagaccccagctccaagtgtcccaaatgcccaggccctgaactccttggagggcccacggtcttcatcttcccccc 
gaaagccaaggacgtcctctccatcacccgaaaacctgaggtcacgtgcttgtggtggacgtgggtaaagaagaccctgagatcgagttc 
aagctggtccgtggatgacacagaggtacacacggctgagacaaagccaaaggaggaacagttcaacagcacgtaccgcgtggtcagc 
gtcotgcccatccagcaccaggactggctgacggggaaggaattcaagtgcaaggtcaacaacaaagctctcccagcccccatcgagag 
gaccatctccaaggccaaagggcagacccgggagccgcaggtgtacaccctggccccacaccgggaagagctggccaaggacaccg 
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tgagcgtaaoctgcctggtcaaaggcttcttcccagctgacatcaacgttgagtggcagaggaatgggcagccggagtcagagggcacct 
acgccaacacgccgccacagctggacaacgacgggacctacttcctctacagcaaactctccgtgggaaagaacacgtggcagcaggg 
agaagtcttcacctgtgtggtgatgcacgaggctctacacaatcactccacccagaaatccatcacccagtcttcgggtaaatagtaatctag 
agggccc 

5 

AA 

2H7 scFv llama IgG3 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvpaifsgsgsg^sysltisrveaedaalyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
10 msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsav^^ 

ywyfdwgtgttvtvssdqahshsedpsskcpkcpgpellggptvfifppkakdvlsitrkpevtclwwlM^kktlrsssswsvddt 

evhtaetkpkeeq&styrvvsvlpiqhqdwltgkefkckvnnkalpapiertislcakgqlrepqvytlaphreelakdtvsvtcW^ 

fpadinvewqrngqpeseglyantppqldndgtyflysklsvgkntwqqgevftcwmhealhnhstqksitqssgk 

15 2H7+CompIeteIv WT IgG tail: 

2H7scFv WTH WTCH2CH3 
Nucleotide sequence: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 

20 gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 

25 aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
ggagcccaaatcttgtgacaaaactcacacatgcccaccgtgcccagcacctgaactcctggggggaccgtcagtcttcctcttcccccca 
aaacccaaggacaccctcatgatctcccggacccc^ggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 

30 gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtc 
agcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaaga 
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ccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 
tctcatgctccgtgatgcatgaggctctgcacaaccadacaogcagaagagcctctocctgtctccgggtaaatgatctaga 

2H7+Completelv WT leG tail: 
2H7 scFv WTH WTCH2CH3 
Protein sequence 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfiipptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytflsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstayniqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvssdqepkscdkthtcppcpapellggpsvflfppkplcdtlmisrtpevtcvvvdvshedpevkfnwyvdgv 
evhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltlcnqvsitclvk 
gfypsdiave-wesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

NT 

CD80 transmembrane domain and cytoplasmic tail (+restriction sites) 
gcggatccttcgaacctgctcccatcctgggccattaccttaatctcagtaaatggaatttttgtgatatgctgcctgacc 
tactgctttgccccaagatgcagagagagaaggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgat 

AA 

CD80 transmembrane domain and cytoplasmic tail 
adpsnllpswaitlisvngifviccltycfaprcrerrmerlrresvrpv 

NT 

40.2.220 VL (anti-human CD40 scFv #1-VL) 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatt 
gttctgactcagtctccagccaccctgtctgtgactccaggagatagagtctctctttcctgcagggccagccagagtattagcgactacttac 
actggtatcaacaaaaatcacatgagtctccaaggcttctcatcaaatatgcttcccattccatctctgggatcccctccaggttcagtggcagt 
ggatcagggtcagatttcactctcagtatcaacagtgtggaacctgaagatgttggaatttattactgtcaacatggtcacagctttccgtggac 
gttcggtggaggcaccaagctggaaatcaaacgg 

AA 

40.2.220 VL (anti-human CD40 scFv #1-VL) 
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mdfqvqifsfllisasvimsrgvdivltqspatlsvtpgdrvslscrasqsisdylhwyqqkshesprllikyashsi 
sgipsrfsgsgsgsdftlsinsvepedvgiyycqhghsQ)wtfgggtldeikr 

NT 

5 40.2.220 VH (for anti-human CD40 scFv #1-VH) 

cagatccagttggtgcaatctggacctgagctgaagaagcctggagagacagtoaggatctcctgcaaggcttctg 
ggtatgccttcacaactactggaatgcagtgggtgcaagagatgccaggaaagggtttgaagtggattggctggataaacaccccactctg 
gagtgccaaaatatgtagaagacttcaaggacggtttgccltetetttggaaacctctgccaacactgcalatttacagataagcaacctca^ 
gatgaggaoacggctacgtatttctgtgtgagatccgggaatggtaactatgacctggcctactttgcttactggggccaagggacactggt 
10 cactgtctctgatca 

AA 

40.2.220 VH (for anti-human CD40 scFv #1~VH) 

qiqlvqsgpelldq)getvrisckasgyaftttgmqwvqempgkglkwigwintplwsalcicrrlqgrfafslets 
1 5 antayiqisnlkdedtatyfcvrsgngnydlayfaywgqgtlvtvs 



NT 

40.2.220 scFv (anti-human CD40 scFv #1) 




25 gttggtgcaatctggacctgagctgaagaagcctggagagacagtcaggatctcctgcaaggcttctgggtatgccttcacaactactgga 
atgcagtgggtgcaagagatgccaggaaagggtttgaagtggattggctggataaacaccccactctggagtgccaaaatatgtagaaga 
cttcaaggacggtttgccttctctttggaaacctctgccaacactgcatatttacagataagcaacctcaaagatgaggacacggctacgtatt 
tctgtgtgagatccgggaatggtaactatgacctggcctactttgcttactggggccaagggacactggtcactgtctctgatca 



AA 

30 40.2.220 scFv (anti-human CD40 scFv #1 

mdfqvqifsfllisasvimsrgvdivltqspatlsvtpgdrvslscrasqsisdylhwyqqkshesprllikyashsi 
sgipsrfsgsgsgsdftlsinsvepedvgiyycqhghsfpwtfgggtkleikrggggsggggsggggsqiqlvqsgpelkkpgetvris 
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ckasgyaftttgmqwvqempgkgUwigvvintplwsaMcrrlqgrfafsletsantaylqisnl^^ 
jwgqgtlvtvs 



NT 

5 2el2VL (with L6VK leader peptide) 

atggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacattgtgctc 




agtggcagtgggtctgggacagacttcagcctcaacatccatcctgtggaggaggatgatattgcaatgtatttotgtcagcaaagtaggaa 
1 0 ggttccttggacgttcggtggaggcaccaagctggaaatcaaacgg 



AA 

2el2 VL (with L6 VK leader peptide) 

mdfqvqifsfllisasvimsrgvdivltqspaslavslgqratiscrasesveyyvtslmqwyqqkpgqppkllis 
1 5 aasnvesgvparfsgsgsgtdfslnihpveeddiamyfcqqsrlcvpwtfgggtkleikr 

NT 

2el2 VH (no leader peptide) 

caggtgcagctgaaggagtcaggacctggcctggtggcgccctcacagagcctgtccatcacatgcaccgtctca 
20 gggttctcattaaccggctatggtgtaaactgggttcgccagcctccaggaaagggtctggagtggctgggaatgatatggggtgatggaa 
gcacagactataattcagctctcaaatccagactgagcatcaccaaggacaactccaagagccaagttttcttaaaaatgaacagtctgcaa 
actgalgacacagccagatactactgtgccagagatggttatagtaactttcattactatgltatggactactggggtcaaggaacctcagtca 
ccgtctcctca(gatctg) 



25 AA 

2el2VH 

qvqlkesgpglvapsqslsitctvsgfsltgygvnwvrqppgkglewlgmiwgdgstdynsalksrlsitkdns 
ksqvflkmnslqtddtaryycardgysnfhyyvmdywgqgtsvtvss 



30 NT 

2el2scFv(+Restriction sites) 

aagcttatggattttcaagtgcagaltttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatt 
gtgctcacccaatctccagcttctttggctgtgtctctaggtcagagagccaccatctcctgcagagccagtgaaagtgttgaatattatgtca 
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caagttlaatgcagtggtaccaacagaaaccaggacagccacccaaactectcatctctgctgcatccaacgtagaatctggggtccctgc 
caggtttagtggcagtgggtctgggacagacttcagcctcaacatccatccrtg^ggaggaggatgatattgcaatgta1ttctgtcagcM^ 
taggaaggttccttggacgttcggtggaggcaccaagctggaaatcaaacggggtggcggtggctcgggcggaggtgggtcgggtggc 
ggcggatctcaggtgcagctgaaggagtcaggacctggcctggtggcgccctcacagagcctgtccatcacatgcaccgtctcagggttc 
5 tcattaaccggctatggtgtaaactgggttcgccagcctccaggaaagggtctggagtggctgggaatgatatggggtgatggaagcaca 
gactataatfxsagctctcaaatccagactgagcatcaccaaggacaactccaagagccaagltttcttaaaaatgaacagtctgcaaactgat 
gacacagcc^gatactactgtgccagagatggttatagtaactttcaltactatgttatggaclactggggtcaaggaacctoagtcaccg^^^ 
cctct(gatcag) 



10 AA 

2el2scFv 

mdfqvqifsfllisasvimsrgvdivltqspaslavslgqratiscrasesveyyvtslmqwyqqkpgqppkllis 
aasnvesgvparfsgsgsgtdfslnihpveeddiamyfcqqsrkvpwtfgggtkleikrggggsggggsggggsqvqlkesgpglva 
psqslsitctvsgfsltgygvnwvrqppgkglewlgmiwgdgstdynsalksrlsitkdnsksqvflkinnslqtddtar^ 
15 nfhyyvmdywgqgtsvtvss 

10A8 is anti-CD152 (CTLA-4) 
10A8 VL (with L6 VK leader peptide) 

atggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatccagatg 
20 acacagtctccatcctcactgtctgcatctctgggaggcaaagtcaccatcacttgcaaggcaagccaagacattaagaagtatataggttg 
gtaccaacacaagcctggaaaaggtcccaggctgctcatatattacacatctacattacagccaggcatcccatcaaggttcagtggaagtg 
ggtctgggagagattattccctcagcatcagaaacctggagcctgaagatattgcaacttattattgtcaacagtatgataatcttccattgacg 
ttcggctcggggacaaagttggaaataaaacgg 



25 AA 

10A8VL 

mdfqvqifsfllisasvimsrgvdiqmtqspsslsaslggkvtitckasqdiklcyigwyqhkpgkgprlliyytst 
Iqpgipsrfsgsgsgrdyslsimlepediatyycqqydnlpltfgsgtkleilcr 
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aataactacaacccatctctcataaatcgaatctccatcactcgtgacacatctaagaaccagtttttcctgaagttgagttctgtgactactgag 
gacacagctacatatttctgtgcaagacactacggtagtagcggagctatggactactggggtcaaggaacctcagtcaccgtctcctctga 
tea 

AA 

lOASVH 

dvqlqesgpglvkpsqslsltcs\^gysitsgpEywnwirqfpgnWewmghishdgrnnynpsIinrisM^ 
nqfflklssvttedtatyfcarhygssgamdywgqgtsvtvss 

NT 

10A8 scFv 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatc 
cagatgacacagtctccatcctcactgtctgcatctctgggaggcaaagtcaccatcacttgcaaggcaagccaagacattaagaagtatat 
aggttggtaccaacacaagcctggaaaaggtcccaggctgctcatatattacacatctacattacagccaggcatcccatcaaggttcagtg 
gaagtgggtctgggagagattattccctcagcatcagaaacctggagcctgaagatattgcaacttottattgtcaacagtatgataatcttcc 
attgacgttcggctcggggacaaagttggaaataaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggcggatctgat 



ctactggaactggatccgacagtttccgggaaacaaactggaatggatgggccacataagccacgacggtaggaataactacaacccatc 
tctcataaatcgaatctccatcactcgtgacacatctaagaaccaglltttcctgaagttgagltctgtgactactgaggacacagctacatal^ 
ctgtgcaagacactacggtagtagcggagctatggactactggggtcaaggaacctcagtcaccgtctcctctgatca 

AA 

lOASscFv 

mdfqvqifsfllisasvimsrgvdiqmtqspssisaslggkvtitckasqdildcyigwyqhkpgkgprlliyytst 
Iqpgipsrfsgsgsgrdyslsirnlepediatyycqqydnlpltfgsgtkleikrggggsggggsggggsdvqlqesgpglvkpsqslslt 
csvtgysitsgfywnwirqfpgnklevwnghishdgrnnynpslinrisitrdtskiiqiflklssvttedlalyfcarhygssgam 
qgtsvtvssd 
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actggtatcaacaaaaatcacatgagtctccaaggcttctcatcaaatatgcttcccattccatctctgggatcccctccaggttcagtggcagt 
ggatcagggtcagatttcactctcagtatcaacagtgtggaacctgaagatgttggaatttattactgtcaacatggtcacagctttccgtggac 
gttcggtggaggcaccaagctggaaatcaaacggggtggcggtggctcgggcggaggtgggtcgggtggcggcggatctcagatcca 
gttggtgcaatctggacctgagctgaagaagcctggagagacagtcaggatctcctgcaaggcttctgggtatgccttcacaactactgga 

5 atgcagtgggtgcaagagatgccaggaaagggtttgaagtggattggctggataaacaccccactctggagtgccaaaatatgtagaaga 
cttcaaggacggtltgccttctctttggaaacctctgccaacactgcatattlacagataagcaacctcaaagatgaggacacggctacgtatt 
tctgtgtgagatccgggaatggtaactatgacctggcctactttgcttactggggccaagggacactggtcactgtctctgatctggagccca 
aatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggatcgtcagtcttcctcttccccccaaaacccaag 
gacaccctcatgatctccGggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtac 

10 gtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccg 
tcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatctcc 
aaagccaaagggcagccccgagaaocacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacct 
gcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcc 
cgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctoatgctcc 

15 gtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaagcggatccttcgaacctgctcccatcct 
gggcxjattaccttaatotcagtaaatggaatttttgtgatatgctgcctgacctactgctttgccccaagatgcagagagagaaggaggaa^ 
agagattgagaagggaaagtgtacgccctgtataaatcgat 

AA 

20 40.2.220-hmtIgGl-hCD80 

mdfqvqifsfllisasvimsrgvdivltqspatlsvtpgdrvslscrasqsisdylhwyqqkshesprllikyashsi 
sgipsrfsgsgsgsdfflsinsvepedvgiyycqhghsfjjwtfgggtkleikrggggsggggsggggsqiqlvqsgpelklcpgetvris 
ckasgyaMgmqvwqempgkglkwigwntplwsakicrrlqgrfafeletsantaylqisnlkdedtalyfcvrsgn 
ywgqgtlvtvsdlepkssdkthtsppspapellggssvflQ)pkpkdtlmisrtpevtovvvdvshedpevkfnwyvdgvevhnakt 

25 kpreeqynstyrvvsvltvlhqdwln^eykckvsakdpapiektiskalcgqprepqvytlppsrdeltknqvsltclvkglypsdia 
vewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgkadpsnllpswaitlisvn 
gifviccltycfaprcrerrmerlrresvrpv 

NT 

30 2el2scFv- hmtIgGl-CD80 fusion protein 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatt 
gtgctcacccaatctccagcttctttggctgtgtctotaggtcagagagcxjaccatctcctgcagagccagtgaaagtgttgaatattatgtca 
caagtttaatgcagtggtaccaacagaaaccaggacagccacccaaactcctcatctctgctgcatccaacgtagaatctggggtccctgc 
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caggtttagtggcagtgggtctgggacagacttcagcctcaacatccatcctgtggaggaggatgatattgcaatgtatttctgtcagcaaag 
taggaaggttccttggacgttcggtggaggcaccaagctggaaatcaaacggggtggcggtggctcgggcggaggtgggtcgggtggc 
ggcggatctcaggtgcagctgaaggagtcaggacctggcctggtggcgccctcacagagcctgtccatcacatgcaccgtctcagggttc 
tcattaaccggctatggtgtaaactgggttcgccagcctccaggaaagggtctggagtggctgggaatgatatggggtgatggaagcaca 

5 gactataattcagctctcaaatocagactgagcatcaccaaggacaactccaagagccaagttttottaaaaatgaacagtctgcaaactgat 
gacacagccagatactactgtgccagagatggttatagtaacrtttcattactatgttatggactactggggtcaaggaacctcagtca^^ 
cctcagatctggagcccaaatEttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggatcgtcagtcttcctc 
ttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagocacgaagaccctga 
ggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgt 

10 gtggtcagcgtcctcaccgtcctgcaccaggaolggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccc 
catcgagaaaaccatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaag 
aaccaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaaca 
actacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcagg 
ggaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacg<»gaagagcctctccctgtctccgggtaaagcggatc^^ 

15 tcgaacctgctccoatcctgggccattaccttaatctcagtaaatggaatttttgtgatatgctgcrtgacclactgcrtttgcc^ 
gagagaaggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgat 

AA 

2el2scFv- hmtIgGl-CD80 fusion protein 

20 mdfqvqifsfllisasvimsrgvdivltqspaslavslgqratiscrasesveyyvtslmqwyqqkpgqppldlis 
aasnvesgvparfsgsgsgtdfslnihpveeddiamyfcqqsrkvpwtfgggtldeikrggggsggggsggggsqvqlkesgpglva 
psqslsitctvsgfsltgygvnwvrqppgkglewlgniiwgdgstdynsalksrlsitkdnsksqvflkmnslqtddtaryycardgys 
nfhyyvnidywgqgtsvtvssdlepkssdkthtsppspapellggssvflfppkpkdtlmisrtpevtcvvvdvshedpevkfnwyv 
dgvevhnaktkpreeqynstyrwsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsltc 

25 Ivkgfypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgkadpsnll 
pswaitlisvngifviccltycfaprcrerrmerlrresvrpv 

NT 

30 10A8scFv-hmtIgGl-CD80 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatc 
cagatgacacagtctccatcctcactgtctgcatctctgggaggcaaagtcaccatcacttgcaaggcaagccaagacattaagaagtatat 
aggttggtaccaacacaagcctggaaaaggtcccaggctgctcatatattacacatctacattacagccaggcatcccatcaaggttcagtg 
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ctactggaactggatccgacagtttccgggaaacaaactggaatggatgggccacataagccacgacggtaggaataactacaacccatc 



5 tctcataaatcgaatctccatcactcgtgacacatctaagaaccagtttttectgaag 
ctgtgcaagacactacggtagtagcggagctatggactactggggtcaaggaac 
ctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggatcgtcagtcttcctcttccccccaaaacccaaggacac 




gtc^iaaggcttctatojcagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgct 



gagaagggaaagtgtacgccctgtataaategat 



AA 

10A8 scFv-hmtIgGl-CD80 

20 mdfqvqifsfllisasvimsrgvdiqmtqspssisaslggkvtitckasqdildcyigwyqhkpgkgprlliyyte 
Iqpgipsrfsgsgsgrdyslsirnlepediatyycqqydnlpltfgsgtkleikrggggsggggsggggsdvqlqesgpglvkpsqslslt 
csvtgysitsgfywnwirqfpgnklewmghishdgmnynpslinrisitrdtsknqfnklssvttedtatyfcarh^ 
qgtevtvssdlepkssdlcthtsppspapellggssvflfppkpkdtlraisrtpevtcvvvdvshedpevkfnwyvdgvevhnaktkp 
reeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsltclvkgfypsdiave 

25 wesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgkadpsnllpswaitlisvngif 
viccltycfaprcrerrrnerlrresvrpv 



NT 

500A2-hmtIgGl-CD80 
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gcaccaagctggagataaaacggggtggcggtggctcgggcggaggtgggtcgggtggcggcggatctcaggtcaagctgcagcagt 
ccggttctgaactagggaaacctggggcctcagtgaaactgtcctgcaagacttcaggctacatattcacagatcactatatttcttgggtgaa 
acagaagcctggagaaagcctgcagtggataggaaatgtttatggtggaaatggtggtacaagctacaatcaaaaattccagggcaaggc 
cacactgactgtagataaaatctctagcacagcctacatggaactcagcagcctgacatctgaggattctgccatctattactgtgcaagaag 

5 gccggtagcgacgggccatgctatggactactggggtcaggggatccaagttaccgtctcctctgatctggagcccaaatcttctgacaaa 
actcacacatccccaccgtccccagcacctgaactcctggggggatcgtcagtcttcctcttccccccaaaacccaaggacaccctcatgat 
ctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtgg 
aggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccagga 
ctggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaagggc 

10 agccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaagg 
cttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccg 
acggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggc 
tctgcacaaccactacacgcagaagagccrtctc<xtgtctccgggtaaagcggatccttcgaacctgctcccatcctgggccattaccte^ 
ctcagtaaatggaatttttgtgatatgctgcctgacctaclgctttgccccaagatgcagagagagaaggaggaatgagagattgagaaggg 

15 aaagtgtacgccctgtataaatcgat 

AA 

S00A2-hmtIgGl-CD80 

mlytsqllglllfwisasrsdivltqtpatlslipgervtmtcktsqnigtilhwyhqkpkeaprdils^^^ 
20 srfsgsgsetdftlsinnlepddigiyycqqsrswpvtfgpgtkleikrggggsggggsggggsqvklqqsgselgkpgasv 
gyiMhyiswvkqkpgeslqwignvyggnggtsynqkfqgkatltvdkisstaymelssItsedsaiyycarrpvatgha^ 
qgiqvtvssdIepkssdkthlsppspapeUggssvflfppkpkdtlmisrtpevtcvvvdvshedpevkfhwyvdgvevhnaktkp 
reeqynslyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsltclvkgfypsdiave 
wesngqpennykttppvidsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgkadpsnllpswaitlisvngif 
25 viccltycfaprcrerrrnerlrresvrpv 

NT 

2H7 scFv MTH(SSS) WTCHICHS 
3 0 aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaa(»ctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcag^ggagttttaacc 
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cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 

5 gtctatttctgtgcaagagtggtgtactatagtaaotcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctg 
ggagcccaaatc1tetgacaaaactcacacatccccaccgtccc«agcacctgaactcctggggggaccgtcagtcttcctottccccc 
aaacccaaggacacccteatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggclgaatggcaaggagtac^gtgcaaggtctecaacaaagccctcccagccccratogagaa 

10 aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtc 
agcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaaga 
ccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 
tctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatetaga 

L5 2H7 scFv MTH(SSS)WTCH2CH3 protein sequence: 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatitvdkssstayraqlssltsedsavyf^ 
ywyfdvwgtgttvtvssdqepkssdkttitsppspapellggpsvflfppkpkdtlmisrtpevtowvdvshedpevkfhwyvdgv 
20 evhnaktkpreeqynslyrwsvltvlhqdwIngkeykclcvsnkalpapiektiskakgqprepqvytlppsrdeitlOT^ 
gfypsdiavewesngqpennykttppvldsdgsfiflyskltvdksrwqqgnvfscsvmheaihnhytqkslslspgk 
HuIgGMHncsl (oligo for CSS) 
gtt gtt gat cag gag ccc aaa tct tgt gac aaa act cac 

25 HuIgGMHncs2 (oligo for SCS=ncs2) 

gtt gtt gat cag gag ccc aaa tct tct gac aaa act cac aca tgc cca ccg 

HuIgGMHncs3 (oligo for SSC=ncs3) 

gtt gtt gat cag gag ccc aaa tct tct gac aaa act cac aca tct cca ccg tgc cca gca cct g 

30 

hIgGWT3xba (3' oligo for above mutation introduction) 

gtt gtt tct aga tea ttt acc egg aga cag gga gag get ctt ctg cgt gta g 
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Vhserll: (oligoforLeutoSeratVHll) 

gga ggt ggg age tct cag get tat eta cag cag tct ggg get gag teg gtg agg cc 

huIgGl-3' (3' oligo to amplify IgGl C regions, 3' end of CH3) 
gtc tct aga eta tea ttt aee egg aga cag 

huIgA/GchimS (oligo for pcr#l) 

cca tct ccc tea act cca cct aec cca tct cce tea tgc gea ect gaa etc etg 
huIgAhg-5' (oligo forpcr#2) 

gtt gtt gat cag cca gtt ccc tea act eca cct ace cca tct ccc caa ct 
huIgA3' 

gtt gtt tet aga tta tea gta gea ggt gee gtc cac etc cgc cat gac aac 

2H7 scFv IgAH IGG WT CH2CH3, 2H7 seFv with IgA hinge and WT CH2 and 

CH3 

aagcttgecgccatggatttteaagtgcagattttcagcttectgctaateagtgcttcagteataattgecagaggaca 
aattgttctetceeagtetecageaatcctgtctgcatctceaggggagaaggtcaeaatgacttgeagggccagcteaagtgtaagttacat 
gcactggtaeeagcagaagccaggateetcccccaaaecctggatttatgeeccatccaaectggcttctggagtecctgctegcttcagtg 
gcagtgggtctgggaeetcttactctctcacaateagcagagtggaggetgaagatgctgccacttattactgccageagtggagttttaacc 
cacecacgttcggtgetgggaccaagetggagetgaaagatggcggtggetcgggcggtggtggatetggaggaggtgggagctctea 
ggcttatctacagcagtctggggctgagetggtgaggectggggcetcagtgaagatgtectgeaaggcttctggctacacatttaccagtt 
acaatatgeaetgggtaaagcagacacctagaeagggcetggaatggattggagctatttatceaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggeeacactgactgtagacaaatcctccagcacagcctaeatgcagctcagcagcctgacatctgaagactetgcg 
gtctatttctgtgeaagagtggtgtaetatagtaactettactggtacttcgatgtctggggeacagggaceaeggtcaccgtctctgatcagc 
cagttcceteaactccacctaeeccatcteeetcaaetecacctaceccatetccctcatgcgeacetgaaetcctggggggaccgtcagtct 
tectcttecceccaaaaeccaaggacaccctcatgatctcceggaeccctgaggtcacatgegtggtggtggacgtgagccaegaagacc 
ctgaggtcaagtteaaetggtacgtggaeggcgtggaggtgcataatgceaagaeaaagecgegggaggageagtacaacagcacgta 
ccgtgtggtcagcgtcctcaccgtcctgcaecaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccetcceagc 
ccecatcgagaaaaeaatctccaaagceaaagggcagccccgagaaceaeaggtgtacaccctgccceeateecgggatgagetgacc 
aagaaccaggteagcetgacctgcctggtcaaaggcttctatcccagcgacatcgeegtggagtgggagagcaatgggcagccggaga 
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acaactaoaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagc 
aggggaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatct 
aga 

5 2H7 sgFv IgAH IGG WT CH2CH3 protein sequence 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynndiwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsavyfcarvvyy 
ywyfdvwgtgttvtvsdqpvpstpptpsps1pptpsps(»pellggpsvflfppkpkdtlraisrtpevtcvvvd^ 
10 vdgvevhnaktkpreeqynstyi^svltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltlcnqvslt 
clvkgJfypsdiavewesngqpennykttppvldsdgsfflyskltvdksmqqgnvfscsvmhealhiihytqkslslspgk 
NT 

2H7 scFv IgAH IgACH2CH3 (2H7 scFv IgAhinge and IgA CH2 and CH3) 
aagcttgccgccatggattttcaagtgcagallttcagcttcctgctaatcagtgcttragtcalaattgccagaggaca 

15 aattgttctctcccagtctccagcaatcclgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaag^^ 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggag^cc^tgctcgcttcagtg 
gcagtggg^clgggacclxrttactototcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggag^ 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatetacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttotggctacacat^^ 

20 acaatatgcactgggtaaagcagacacctaga(»gggcctggaatggattggagctamat<x;aggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagaoaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctamctg^gcaagagtggtgtactatagtaactcllactggtacttogatgtotggggcacagggaccacggtcaccgtct^^^ 
gccagttccctcaactccacctaccccatctccctcaactojaccteccccatctccctcatgctgcxacccccgactgtcactgca^^ 
ggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgcctcaggtgtcaccttcacctgg 

25 acgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctctgtggctgctacagcgtgtccagtgtcctgccgggctgt 




30 tctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgggtaaacccacccatgtcaatg 
tgtctgttgtcatggcggaggtggacggcacctgctactgataatotaga 

AA 
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2H7 scFv IgAH IgACH2CH3 (2H7 scFv IgA hinge and IgA CH2 and CH3) 
mdfqvqifsfllisasviiargqivlsqspaiisaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfiipptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstayniqlssltsedsavyfcarvvyysns 
5 ywyfdvwgtgttvtvssdqpvpstpplpspstpplpspscchprlslhrpaledlllgseailtctltglrdasgvtftwtpssgksa-vqgp 
pdrdlcgcysvssvlpgcaepwnhgktftctaaypesktpltattsksgn1*pevhllpppseelalnelvtltclargfspkdvlvrwlq 
gsqelprekyltwasrqepsqgmfavtsilrvaaedwkkgdtfscnivghealplaftqktidrlagkpthvnvsvvmaevdgtcy 

IgA hmge-CH2-CH3 (Human IgA tail, full length) 

.0 tgatcagccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgctgccacccc 
cgactgtcactgcaccgaccggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgcc 
tcaggtgtcaccttcacctggacgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctctgtggctgctacagcgtgt 
ccagtgtcctgccgggctgtgccgagccatggaaccatgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgctaa 
ccgccaccctctcaaaatccggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccctgaacgagct 

L5 ggtgacgctgacgtgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgaga 
agtacctgacttgggcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgagga 
ctggaagaagggggacaccttctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcltggcgg 
gtaaacccacccatgtcaatgtgtctgttgtcatggcggaggtggacggcacctgctactgataatctaga 

20 IgA hinge-CH2-CH3 Protein sequence, (Human IgA tail, full length) 

DqpvpstpptpspstpptpspscchprlslhrpaledlUgseailtctltglrdasgvtftwtpssgksavqgppdr 
dlcgcysvssvlpgcaepwnhgktftctaaypesktpltatlsksgntfrpevhllpppseelalnelvtltclargfspkdvlvrwlqgsq 
elprekyltwasrqepsqgtttfavtsilrvaaedwldcgdtfscmvghealplajftqktidrlagkpthvnvsvvmaevdgtcy 



25 

Human J Chain: 

agatctcaagaagatgaaaggaltgttcttgttgacaacaaatgtaagtgtgcccggattacttccaggatcatccgttc 
ttccgaagatcctaatgaggacattgtggagagaaacatccgaattattgttcctctgaacaacagggagaatatctctgatcccacctcacc 
attgagaaccagatttgtgtaccatttgtctgacctcagctgtaaaaaatgtgatcctacagaagtggagctggataatcagatagttactgcta 
30 cccagagcaatatctgtgatgaagacagtgctacagagacctgctacacttatgacagaaacaagtgctacacagctgtggtcccactcgta 
tatggtggtgagaccaaaatggtggaaacagccttaaccccagatgcctgctatcctgactaatctaga 



Human J Chain polypeptide 
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rsqederivIvdnkckcaritsriirssedpnedivemiriivplimrenisdpteplrtrfVyhlsdlsckkcdptev 
eldnqivtalxjsnicdedsatetoytydrnkcytavvplvyggetkmvetaltpdacyp 

HUJCHSnl (J chain 5' primer) 

gtt gtt aga tct caa gaa gat gaa agg art gtt ctt 

HUJCH3 (J chain 3' primer-antisense) 
gtt gtt tct aga tta gtc agg ata gca ggc ate tgg 

4 carboxy terminal amino acids deleted from IgA CH3 
GTCY 

IgAH IgAT4 Human IgA tail, truncated (3TlHmissing last 4 amino acids from 
carboxy terminus) 

tgatcagccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgctgccacccc 
cgactgtcactgcaccgaccggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgcc 
tcaggtgtcaccttcacctggacgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctctgtggctgctacagcgtgt 
ccagtgtcctgccgggctgtgccgagccatggaaccatgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgctaa 
ccgccaccctctcaaaatccggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccctgaacgagct 
ggtgacgctgacgtgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgaga 
agtacctgacttgggcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgagga 
ctggaagaagggggacaccttctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgg 
gtaaacccacccatgtcaatgtgtctgttgtcatggcggaggtggactgataatctaga 

IgAH IgAT4 Protein sequence: 

Dqpvpstpptpspstpptpspscchprlslhrpaledlllgseailtctltglrdasgvtftwtpssgksavqgppdr 
dlcgcysvssvlpgcaepwnhgktftctaaypesktpltatlsksgntfrpevhllpppseelalnelvtltclargfspkdvlvrwlqgsq 
elprekyltwasrqepsqgtttfavtsilrvaaedwkkgdtfscmvghealplaftqktidrlagkpthvnvsvvraaevd 

HUIGA3T1 (Oligo 3': to delete 4 amino acids at carboxy end of IgA CH3) 
gtt gtt tct aga tta tea gte cac etc cgc cat gac aac aga cac 

HUIGA3T2: (oligo to delete 14 aa at end of IgA -T4) 
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gtt gtt tot aga tta tea ttt acc cgc caa gcg gtc gat ggt ctt 



NT 

2H7scFvIgAHIgAT4 

f2H7 scFv IgA 3T1 constructV -truncates the CH3 domain at the 3 'end 



gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 




tctcctgcatggtgggccacgaggccctgcogctggccttcacacagaagaccatcgaccgcttggcgggtaaacccacccatgtcaatg 



AA 

2H7scFvIgAH-T4 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqissltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvssdqpvpstpptpspsrtpptpspscchprlslhrpaledlllgseailtctltglrdasgvtftvv1:pssgksavq 
pdrdlcgcysvssvlpgcaepwnhgktftctaaypesktpltatlsksgntfipevhllpppseelalnelvtltclargfspkdvlvrwlq 
gsqelprekyltwasrqepsqgtttfavtsilrvaaedwkkgdtfscnivghealplaflqktidrlagkpthvnvsvvmaevd 
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14 amino acids deleted from IgAH-T4 (so that total of 18 amino acids deleted 
from wild type IgA CHS 

PTHVNVSWMAEVD 

IgAH IgA-T18 (Human IgA Tail truncated, 3T2) 

Tgatcagccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgctgccaccc 
ccgactgtcactgcaccgaccggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgc 
ctcaggtgtcaccttcacctggacgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctctgtggctgctacagcgtg 
tccagtgtcctgccgggctgtgccgagccatggaaccatgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgcta 
accgccaccctctcaaaatccggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccctgaacg^ct 
ggtgacgctgacgtgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgaga 
agtacctgacttgggcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgagga 
ctggaagaagggggacaccttctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgg 
gtaaa 

IgAHIgA-T18 Protein sequence: 

dqpvpstpptpspstpptpspscchprlslhrpaledlUgseailtctltglrdasgvtftwtpssgksavqgppdrd 
Icgcysvssvlpgcaepwnhgktftctaaypesktpltatlsksgntfrpevhllpppseelalnelvtltclargfspkdvlvrwlqgsqe 
Iprekyltwasrqepsqgtttfavtsilrvaaedwkkgdtfscmvghealplaflqktidrlagk 

NT 

2H7 scFv IgAH IgATlS: (Human IgA Tail truncated, 3T2.) 

aagcttgccgccatggattttcaagtgcagattttcagcltcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctoagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
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gccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgctgccacccccgactgtcactgcaccgacc 
ggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgcctcaggtgtcaccttcacctgg 
acgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctctgtggctgctacagcgtgtccagtgtcctgccgggctgt 
gccgagccatggaaccalgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgctaaccgccaccctctcaaaatcc 
ggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccctgaacgagctggtgacgctgacgtgcctgg 
cacgtggottcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgagaagtacctgacttgggcatccc 
ggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgaggactggaagaagggggacacct 
tctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgggtaaa 

AA: 

2H7scFvIgAHIgAT18: 

mdfqvqifefllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfegsgsgtsysltisrveaedaalyycqqwsfhpptfgagtldelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsavyfcarv^^ 
ywyfdvwgtg1t\rtvssdqpvps1pptpsps1pptpspscchprlslhrpaledlllgseailtctltglrdasgvtfi^ 
pdrdlcgcysvssvlpgcaepwnhgktftctaaypesktpltetlsksgntfrpevhllpppseelalnelvtltclargfspkdvlvmlq 
gsqelprekyltwasrqepsqgtttfavtsilrvaaedwkkgdtfscmvghealplaftqktidrlagk 

CTLA-4 IgG WTH WTCH2CH3 (Human-oncoMLP-CTLA4EC-hIgGWT) 
Nucleotide sequence: 

gcaacctacatgatggggaatgagttgaccttcctagatgattccatctgcacgggcacctccagtggaaatcaagtg 
aacctcactatccaaggactgagggccatggacacgggactctacatctgcaaggtggagctcatgtacccaccgccatactacctgggc 
ataggcaacggaacccagatttatgtaattgatccagaaccgtgcccagattctgatcaacccaaatcttgtgacaaaactcacacatgccca 
ccgtgcccagcacctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccctg 
aggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgcc 
aagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggca 
aggagtacaagtgcaaggtctocaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccgagaacc 
acaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcccagcga 
catcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctccttcttcc 
tctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccact 
acacgcagaagagcctctccctgtctocgggtaaatga 
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CTLA-4 IgG WTH WTCH2CH3 Protein sequence: 

mgvlltqrtllslvlallfpsmasmamhvaqpavvlassrgiasfVceyaspgkatevrvtvlrqadsqvtevcaa 
lymmgneltflddsictgtssgnqvnltiqglranidtglyickvelniypppyylgigngtqiyvidpepcpdsdqpkscdlcthtcppc 
papellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevkfhwyvdgvevhnaktkpreeqynstyrvvsvltvlhqdwln 
5 gkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsltclvkgfypsdiavewesngqpennykttppvldsdgs 
fflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

Human OncoM leader Peptide+CTLA4 EC (Bell) 

Atgggggtactgctcacacagaggacgctgctcagtctggtccttgcactcctgtltccaagcatggcgagcatggc 
0 aatgcacgtggcccagcctgctgtggtactggccagcagccgaggcatcgccagctttgtgtgtgagtatgcatctccaggcaaagccact 
gaggtccgggtgacagtgcttcggcaggctgacagccaggtgactgaagtctgtgcggcaacctacatgatggggaatgagttgaccttc 
ctagatgattccatctgcacgggcacctccagtggaaatcaagtgaacctcactatccaaggactgagggccatggacacgggactctaca 
tctgcaaggtggagctcatgtacccaccgccatactacctgggcataggcaacggaacccagatttatgtaattgatccagaaccgtgccc 
agattctgatcaa 

.5 

Human OncoM leader Peptide+CTLA4 EC Peptide sequence: 
mgvlltqrtUslvIallfpsmasmamhvaqpavvlassrgiasfvceyaspgkatevrvtvlrqadsqvtevcaa 
tymmgneltflddsictgtssgnqvnltiqglramdtglyiclcvelmypppyylgigngtqiyvidpepcpdsdq 

>0 Human OncoM leader peptide nucleotide 

atgggggtac^ctcacacagaggacgctgctcagtctggtccttgcactcctgtttccaagcatggcgagcatg 



Human OncoM leader peptide sequence: 
MgvUtqrtllslvlallfpsm 

25 

NT 

Human CTLA4 EC (no LP) 

Gcaatgcacgtggcccagcctgctgtggtactggccagcagccgaggcatcgccagctttgtgtgtgagtatgcat 
ctccaggcaaagccactgaggtccgggtgacagtgcttcggcaggctgacagccaggtgactgaagtctgtgcggcaacctacatgacg 
30 gggaatgagttgaccttcctagatgattccatctgcacgggcacctccagtggaaatcaagtgaacctcactatccaaggactgagggccat 
ggacacgggactctacatctgcaaggtggagctcatgtacccaccgccatactacctgggcataggcaacggaacccagatttatgtaatt 
gatccagaaccgtgcccagattct 
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AA 

Human CTLA4 EC (no LP) 

Ainhvaqpavvlassrgiasfvceyaspgkatevrvtvlrqadsqvtevcaatymtgneltflddsictgtssgnq 
vnltiqglramdtglyiokvelmypppyylgigngtqiyvidpepcpds 

NT 

Human CTLA4 IgG MTH (SSS) MTCH2CH3 

Atggggg^actgctcacacagaggacgctgcteagtotggtccttgcactcctgtttccaagcatggcgagcatggc 
aatgcacgtggcccagcctgctgtggtactggccagcagccgaggcatcgccagctttgtgtgtgagtatgcatctccaggcaaagccact 
gaggtccgggtgacagtgcttcggcaggctgacagccaggtgactgaagtctgtgcggcaacctacatgatggggaatgagttgaccttc 
ctagatgattccatctgcacgggcacctccagtggaaatcaagtgaacctcactatccaaggactgagggccatggacacgggactctaca 
tctgcaaggtggagctcatgtaa:caccgcca1actacctgggcataggcaacggaacccagatttatgtaattgatccagaaccgtgccc 
agattctgateaacccaaatcttctgacaaaacteacacatcoccacMgtccccagcacctgaactcctggggggatcg^^ 
ccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgag 
gtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtg 
tggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagccccc 
atcgagaaaacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaaga 
awaggtc^gcctgacctgcct^caaaggcttctatcccagcgacatcgccg^ggagtgggagagcaatgggcagccggagaara^ 
ctacaagaocacgcctcccgtgctggactccgacggrtccttettcctctacagcaagctcaccgtggacaagagcaggtggcagcaggg 
gaacgtcttctcatgctccg^galgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatga 

AA 

Human CTLA4 IgG MTH (SSS) MTCH2CH3 

Mgvlltqrtllslvlallfpsmasmamhvaqpavvlassrgiasfvceyaspgkatevrvtvlrqadsqvtevca 
alymmgneltflddsictgtesgnqvnltiqglramdtglyickvelmypppyylgigngtqiyvidpepcpdsdqpkssdkthtspp 
spapellggssvflfppkpkdtlmisrtpevtovvvdvshedpevkfhwyvdgvevhnaktkpreeqynstyrvvsvltvlhqdwln 
gkeykckvsnkalpapiektiskalcgqprepqvytlppsrdeltknqvsltclvkgfypsdiavewesngqpennykttppvldsdgs 
fflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

CTLA-4 IgAH IgACH2CH3 (Human-oncoMLP-CTLA4EC-IgA) 
Nucleotide sequence: 
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atgggggtaclgctcacacagaggacgctgctcagtctggtccttgcactcctgtttccaagcatggcgagcatggc 
aatgcacgtggcccagcctgctgtggtactggccagcagccgaggcatcgccagctttgtgtgtgagtatgcatctccaggcaaagccact 
gaggtccgggtgacagtgcttcggc^ctgacagccaggtgactgaagtctgtgcggcaacctacalgatggggaatgagttgaccttc 
ctagatgattccatctgcacgggcacctccagtggaaatcaagtgaacx5tcactatccaaggactgagggccatggacacgggactctaca 
tctgcaaggtggagctcatgtacccaccgccatactacctgggcataggcaacggaacccagatttatgtaattgatccagaaccgtgccc 
agattctgatcagccagttccctcaactccaccteccasatctccctcaactecacctaccccatctccctcatgctgc^ 
ctgcaccgaccggccctcgaggacctgctotlaggttcagaagogatcctcacgtgcacactgaccggcctgagagatgcctcaggtgtc 
accttoacctggacgccctcaagtgggaagagcgctgttcaaggaccawtgaasgtgacctctgtggctgctacagcgtgtTO 
tgccgggctgtgccgagccatggaaccatgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgctaacogccacc 
ctctcaaaatccggaaacacattccggcccgaggtccacctgctgccgccgcogtcggaggagctggccctgaacgagctggtgacgct 
gacgtgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgagaagtacctga 
cttgggcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgaggactggaagaa 
gggggacaccttctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgggtaaaccca 
cccatgtcaatgtgtctgttgtcatggcggaggtggacggcacctgctactgataatctaga 

CTLA-4 IgAH IgACH2CH3 Protein sequence: 

mgvlltqrtllslvlallfpsniasmamhvaqpavvlassrgiasfvceyaspgkatevrvtvlrqadsqvtevcaa 
tymmgneltflddsictgtssgnqvnltiqglranidtglyickvelniypppyylgigngtqiyvidpepcpdsd^^^ 
pptpspscchprlslhrpaledlligseailtctltgirdasgvtflAVlpssgksavqgppdrdlcgcysvssvlpgcaep^^ 
aypesktplMlsksgntfrpevhllpppseelalnelvtltclargfspkdvlvrwlqgsqelprelcyltwasrqepsqgtttfevtsi 
aedwlckgdtfscmvghealplaftqktidrlagkpthvnvsvvmaevdgtcy 

CTLA-4 IgAH IgA-T4 (Human-oncoMLP-CTLA4EC-IgA3Tl) 
Nucleotide sequence: 

atgggggtactgctcacacagaggacgctgctcagtctggtccttgcactcctgtttccaagcatggcgagcatggc 
aatgcacgtggcccagcctgctgtggtactggccagcagccgaggcatcgccagctttgtgtgtgagtatgcatctccaggcaaagccact 
gaggtccgggtgacagtgcttcggcaggctgacagccaggtgactgaagtctgtgcggcaacctacatgatggggaatgagttgaccttc 
ctagatgattccatctgcacgggcacctccagtggaaatcaagtgaacctcactatccaaggactgagggccatggacacgggactctaca 
tctgcaaggtggagctcatgtacccaccgccatactacctgggcataggcaacggaacccagatttatgtaattgatccagaaccgtgccc 
agattctgatcagccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgctgccacccccgactgtca 
ctgcaccgaccggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgcctcaggtgtc 
accttcacctggacgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctctgtggctgctacagcgtgtccagtgtcc 
tgccgggctgtgccgagccatggaaccatgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgctaaccgccacc 
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ctctcaaaatccggaaacacattccggcccgaggtccacctgctgccgccgcogtcggaggagctggccctgaacgagctggtgacgct 
gacgtgccrtggcacgtggcttc^gccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgagaagtacctg^ 
cttgggcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgaggactggaagaa 
gggggacaccttctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaocatcgaccgcttggogggtaaaccca 
5 cccatgtcaatgtgtctgttgtcatggcggaggtggactgataatctaga 

CTLA-4 IgAH IgA-T4 Protein sequence: 

MgvIltqrtllsIvlallfpsniasmanihvaqpaYvlassrgiasfvceyaspgkatevrvtvlrqadsqvtevca 
alynimgneltflddsictgtssgnqvnltiqgkanidtglyickvelmypppyylgignglqiyvidpepcpdsdqpvpstppt^^^ 
10 tpp1pspscchprlslhrpaledlllgseailtctltglrdasgvtftvvtpssgksavqgppdrdlcgcysv5svlpgcaepwnh 
aypesktpltatlsksgntfipevhllpppseelalnelvtltclargfspkdvlvwlqgsqelprekyllw^srqepsqgt^ 
aedwkkgdtfscmvghealplaftqktidrlagkpthvnvswmaevd 

NT 

[5 human IgGl CH2 with 238 mutation pro-^ser 

cctgaactcclggggggatcgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccggacccct 
gaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgc 
caagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggc 
aaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaag 

10 

AA 

human IgGl CH2 with 238 mutation pro-^ser 

pellggssvflfppkpkdtlmisrtpevtcvwdvshedpevkfhwyvdgvevhnaktkpreeqynstyrvvs 
vltvlhqdwlngkeykckvsnkalpapiektiskak 

25 

Amino acids surrounding Pro to Ser in CH2 
PAPELLGGPS 

Amino acids surrounding Pro to Ser in CH2 
30 PAPELLGGSS 



HIgESBd 

gtt gtt gat cac gtc tgc tec agg gac ttc acc cc 
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hIgE3stop 

gtt gtt tct aga tta act ttt acc ggg att tac aga cac cgc teg ctg g 

5 hIgE3BB (leaves an open reading frame at end of gene to read into 

transmembrane and cytoplasmic tail domain attached at either the BamHI or Sfiil sites) 

gtt gtt ttc gaa gga tec get tta ccg gga ttt aca gac acc get cgc tgg 

10 

NT 

human IgE Fc (CH2-CH3-CH4) ORF: 

tgatcacgtctgctccagggacttcaccccgcccaccgtgaagatcttacagtcgtcctgcgacggcggcgggcac 
ttccccccgaccatccagctcctgtgcctcgtctctgggtacaccccagggactatcaacatcacctggctggaggacgggcaggtcatgg 

15 acgtggacttgtccaccgcctctaccacgcaggagggtgagctggcctccacacaaagcgagctcaccctcagccagaagcactggctg 
tcagaccgcacctacacctgccaggtcacctatcaaggtcacacctttgaggacagcaccaagaagtgtgcagattccaacccgagaggg 
gtgagcgcctacctaagccggcccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtctggtggtggacctggcaccc 
agcaaggggaccgtgaacctgacctggtcccgggccagtgggaagcctgtgaaccactccaccagaaaggaggagaagcagcgcaat 
ggcacgttaaccgtcacgtccaccctgccggtgggcacocgagactggatcgagggggagacctaccagtgcagggtgacccaccccc 

20 acctgcccagggccctcatgcggtccacgaccaagaccagcggcccgcgtgctgccccggaagtctatgcgtttgcgacgccggagtg 
gccggggagccgggacaagcgcaccctcgcctgcctgatccagaacttcatgcctgaggacatctcggtgcagtggctgcacaacgag 
gtgcagctcccggacgcccggcacagcacgacgcagccccgcaagaccaagggctccggcttcttcgtcttcagccgcctggaggtga 
ccagggccgaatgggagcagaaagatgagttcatctgccgtgcagtccatgaggcagcgagcccctcacagaccgtccagcgagcggt 
gtctgtEiaatcccggtaaagcggatocttcgaa 

25 

AA 

human IgE Fc (CH2-CH3-CH4) ORF: 

dhvcsrdftpptvkiIqsscdggghQ)ptiqllclvsgytpgtinitwledgqvmdvdlstasttqegelastqseltl 
30 sqldiwlsdrtj^cqvtyqghtfedstldccadsnprgvsaylsrpspfdlfirksptitclvvdlapskgtvnltwsrasgkpvn^^^ 
kqrngtltvtstlpvgtrdwiegetyqcrvthphlpralmrsttktsgpraapevyafatpewpgsrdkrtlacliqnfinpedisvqwlh 
nevqlpdarhsltqprlctlcgsgffvfsrlevtraeweqkdeficravheaaspsqtvqravsvnpgkadps 
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IFhIgGwtBcIS 

gtt gtt tga tea gga gcc caa ate ttg tga caa aac tea cac atg ccc acc gtg ccc age acc 

(63 mer) 

5 

hIgGWT3xba 

gtt gtt tct aga tea ttt acc egg aga cag gga gag get ctt etg cgt gta g 
HuIgGMHWC (sense, 5' primer for mutating wild type hinge CCC to mutant 

10 sss 

gtt gtt gat cag gag ccc aaa tct tct gac aaa act cac aca tct cca ccg tec cca gca ect gaa 
etc ctg ggt gga ccg tea gtc ttc c 

NT 

15 1D8 VH 



aeagattataattcagcaattaaatccagactgagcatcagcagggacaectccaagagce£ 
gatgacaeagccatgtattactgtgccagaatecactttgattactggggccaaggagtcatggtcacagtctcctct 

20 

AA 

ID8 VH (no leader) . 

qvqlkeagpglvqptqtlsltetvsgfsltsdgvhwirqppgkglewmgliyydggtdynsaiksrlsisrdtsks 
qvflkinslqtddtamyycarihfdywgqgvravtvss 

25 

NT 

1D8 VL (no leader) 

gacattgtgcteaetcagtetecaacaaeeatagctgcatctccaggggagaaggtcaccatcacctgccgtgccag 



30 ecaaatc 

agtggagtagtactccgctcacgttcgggtctgggaccaagetggagatcaaacgg 
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AA 

1D8VL 

divltqspttiaaspgekvtitcrasssvsymywyqqksgaspklwiydtsklasgvpnrfsgsgsgtsyslaint 
metedaatyycqqwsstpltfgsgtkleikr 

5 




10 gtgctcactcagtctccaacaaccatagctgcatctccaggggagaaggtcaccatcacctgccgtgccagctccagtgtaagttacatgta 
ctggtaccagcagaagtcaggcgcctcccclaaartctggatttatgacacatccaagctggcttrtggagttccaaatcgcttcagtggca 
gtgggtctgggacctcttattctctcgcaatcaacaccatggagactgaagatgctgccacttattactgtcagcagtggagtagtactccgct 
cacgttcgggtctgggaccaagctggagatcaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggcggatctcaggtg 
cagctgaaggaggcaggacctggcctggtgcaaccgacacagaccctgtccctcacatgcactgtctctgggttctcattaaccagcgatg 

15 gtgtacactggattcgacagcctccaggaaagggtctggaatggatgggaataatatattatgatggaggcacagattataaltoagcaalte 
aatccagactgagcatcagcagggacacctccaagagccaagttttcttaaaaatcaacagtctgcaaactgatgacacagccatgtattac 
tgtgccagaatccactttgattactggggccaaggagtcatggtcacagtctcctctgatca 

AA 

20 1D8 scFv 

mdfqvqifsfllisasvimsrgvdivltqspttiaaspgekvtitcrasssvsymywyqqksgaspklwiydtskl 
asgvpnrfsgsgsgtsyslaintmetedaalyycqqwsstpltfgsglkleikrggggsggggsggggsqvqlkeagpglvqptqtl^ 
ctvsgfsltsdgvhwirqppgkglewmgiiyydggtdynsaiksrlsisrdtsksqvflkmslqtddtamyycarihfdj^ 
vtvss 

25 

NT 

1D8 scFv IgG WTH WTCH2CH3 

aagcllatggattttcaagtgcagalfflcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatt 
30 gtgctcactcagtctccaacaaccatagctgcatctccaggggagaaggtcaccatcacctgccgtgccagctccagtgtaagttacatgta 
ctggtaccagcagaagtcaggcgcctcccctaaactctggatttatgacacatocaagctggcttctggagttccaaatcgcttcagtggca 
gtgggtctgggacctcttattctotcgcaatoaacaccatggagactgaagatgctgccacttattactgtcagcagtggagtagtactccg 
cacgttcgggtctgggaccaagctggagatcaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggcggatctcaggtg 
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cagctgaaggaggcaggacctggcctggtgcaaccgacacagaccctgtccctcacatgcactgtctcrtgggttctcattaaccagcgatg 
gtgtacactggattcgacagcctccaggaaagggtctggaatggatgggaataatatattatgatggaggcacagattataattcagcaatta 
aatccagactgagcatcagcagggacacctccaagagccaagttttcttaaaaatcaacagtctgcaaactgatgacacagccatgtattac 
tgtgccagaatccactttgattactggggccaaggagtcatggtcacagtctcctctgatcaggagcccaaatcttgtgacaaaactcacaca 

5 tgcccaccgtgcccagcacctgaactcotggggggaccgtcagtcttcctcttocccwaaaacccaaggacawctcatgatctcccgga 
cccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcat 
aatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggclga 
atggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaacaatctccaaagccaaagggcagccccg 
agaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcc 

10 cagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctc 
cltoltectctacagcaagctoaccgtggacaagagcaggtggcagcaggggaacgtcltotoatgctccgtgatgcatgaggctotgc^ 
aaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 



15 AA 

1D8 scFv IgG WTH WTCH2CH3 

mdfqvqifsfllisasvimsrgvdivltqspttiaaspgekvtitcrasssvsymywyqqksgaspklwiydtskl 
asgvpnrfsgsgsgtsyslaintmetedaatyycqqwsstpltfgsgtkleikrggggsggggsggggsqvqlkeagpglvqptqtlslt 
ctvsgfsltsdgvhwirqppgkglewmgiiyydggtdynsaiksrlsisrdtsksqvflkinslqtddtamyycarihfd 
20 vtvssdqepkscdkthtcppcpapellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevkfcwyvdgvevhnaktkpree 
qynslyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsltclvkgfypsdiavew 
sngqpennykttppvldsdgsfflyskltvdksrwqqgnvfecsvmhealhnhytqkslslspgk 

NT 

25 1D8 scFv IgG MTH MTCH2CH3-CD80 

aagcttatggatmcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatt 
gtgctcactcagtctccaacaaccatagctgcatctccaggggagaaggtcaccatcacctgccgtgccagctccagtgtaagttacatgta 
ctggtaccagcagaagtcaggcgcctc(»ctaaactctggatttatgacacatccaagctggcttctggagttccaaatcgcttcagtggca 
gtgggtctgggacctcttattctctcgcaatcaacaccatggagactga^tgctgpcacliattactgtcagcagtggagtagtactccgct 

30 cacgttcgggtctgggaccaagctggagatcaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggcggatctcaggtg 
cagctgaaggaggcaggacctggcctggtgcaaccgacacagaccctgtccctcacatgcactgtctctgggttctcattaaccagcgatg 
gtgtacactggattcgacagcctccaggaaagggtctggaatggatgggaataatatattatgatggaggcacagattataattcagcaatta 
aatccagactgagcatcagcagggacacctccaagagccaagttttcttaaaaatcaacagtctgcaaactgatgacacagccatgtattac 
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tgtgccagaatccactttgattaclggggccaaggagtcatggtcacagtctcctctgatctggagcccaaatottctgacaaaactcac 
agcccaccgagcccagcacctgaactcctggggggatcgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccgg 
acccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgca 
taatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctga 
S atggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaagggc^ccccg 
agaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcc 
cagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctc 
cttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtottctcatgctccgtgatgcatgaggctctgcac 
aaccactacacgcagaagagcctctwictgtctccgggtaaagcggatccttcgaacclgctcccatcctgggccattaccttaatctcagta 
10 aatggaatttttgtgatatgctgcctgacctactgctttgccccaagatgcagagagagaaggaggaatgagagattgagaagggaaagtgt 
acgccctgtataaatcgata 



AA 

1D8 scFv IgG MTH MTCH2CH3-CD80 

mdfqvqifsflUsasvimsrgydivllxispttiaaspgekvtitcsrasssvsymywyqqksgaspklwiydte^ 
asgvpnrfsgsgsgtsyslaintmetedaalyycqqwsstpltfgsgtkleikrggggsggggsggggsqvqlkeagpglvqptqtlslt 
cIvsgfsltsdgvhwirqppgkglewmgiiyydggtdynsdksrlsisrdtsksqvflkinslqtddtamyycarM 
vtvssdlepkssdkthtsppspapellggssvflfjppkpkdtimisrtpevtcvvvdvshedpevk&wyvdgvevhnaktkpreeq 
ynslyrvvsvltvlhqdwlngkeykckvsiikalpapiektiskakgqprepqvytippsrdeltknqvsitclvkgfypsdiave^^ 
ngqpemykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspglcadpsnllpswaitlis^^ 
Itycfaprcrerrmerlrresvrpv 

NT 

1D8 scFv IgG WTH WTCH2CH3-CD80 



gtgctcactcagtctocaacaaccatagctgcatotccaggggagaaggtoaccatcacctgccgtgcragctecagtgtaagttacatgta 



cagctgaaggaggcaggacctggcctggtgcaaccgacacagaccctgtccctcacatgcactgtctctgggttctcattaaccagcgatg 
gtgtacactggattcgacagcctccaggaaagggtctggaatggatgggaataatatattatgatggaggcacagattataattcagcaatta 
aatccagactgagcatcagcagggacacctccaagagccaagttttcttaaaaatcaacagtctgcaaactgatgacacagccatgtattac 
tgtgccagaatccactttgattactggggccaaggagtcatggtcacagtctcctctgatctggagcccaaatcttgtgacaaaactcacaca 
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tgcccaccgtgcccagcacctgaactcctggggggaccgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctcccgga 
cccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcat 
aatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtcctcaccgtcctgcaccaggactggctga 
atggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaaaaccatctccaaagccaaagggcagccccg 
5 agaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatcc 
cagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacggctc 
cttctoctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctctgcac 
aaccactacacgc^gaagagcctctcoitgtctccgggtaaagcggatccttcgaacxjtgctcccatcctgggccattaccttaatcte^ 
aatggaatttttgtgatatgctgcctgacctactgctttgccccaagatgcagagagagaaggaggaatgagagattgagaagggaaagtgt 
10 acgccctgtataaatcgata 



AA 

1D8 scFv IgG WTH WTCH2CH3-CD80 

mdfqvqifsfllisasvimsrgvdivllqspttiaaspgekvtitcrasssvsymywyqqksgaspklwiydtskl 
15 asgvpm^gsgsgtsyslainlmetedaatyycqqwsstpltfgsgtkleikrggggsggggsggggsqvqlkeagpglvqptqtls^^ 
clA^sgfsltsdgvhwirqppgkglewmgiiyydggdynsaiksrlsisrdtsksqvflkmslqtddtam^^ 
vtvssdlepkscdk±tcppcpapellggpsvflfppkpkdtlmisrtpevtcvvvdvshedpevkfhwyvdgvevhnaktkpree 
qynstyrwsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsltd^^ 
sngqpeimykttppvIdsdgsfflysWtvdksmqqgnvfscsvmhealhnhytqkslslspgkadpsnllpswaitlU^ 
20 cltycfaprcrerrmerlrresvrpv 



NT 

Anti human CD3 scFv WTH WTCH2CH3 

aagcttatggattttoaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatc 
25 cagatgacacagactacatcctccctgtctgcctctctgggagacagagtcaccatcagttgcagggcaagtcaggacattcgcaattattta 
aactggtatcagcagaaaccagatggaactgttaaactcctgatctactacacatcaagattacactcaggagtcccatcaaggttcagtggc 
agtgggtctggaacagattattctctcaccattgccaacctgcaaccagaagatattgccacttacttttgccaacagggtaatacgctto 
ggacgttcggtggaggcaccaaactggtaaccaaacgggagctcggtggcggtggctcgggcggtggtgggtcgggtggcggcggat 
ctatcgatgaggtccagctgcaacagtctggacctgaactggtgaagcctggagcttcaatgtcctgcaaggcctctggttactcattcactg 
30 gctacatcgtgaactggctgaagcagagccatggaaagaaccttgagtggattggacttattaatccatacaaaggtcttactacctacaacc 
agaaattcaagggcaaggccacattaactgtagacaagtcatccagcacagcctacatggagctcctcagtctgacatctgaagactctgc 
agtctattactgtgcaagatctgggtactatggtgactcggactggtacttcgatgtctggggcgcagggaccacggtcaccgtctcctctga 
tcaggagcccaaatottgtgacaaaactcacacatgcccaccgtgcccagcacctgaactcctggggggaccgtcagtcttcctcttccxsc 
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ccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaa 
gttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtc 
agcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctoccagcccccatcga 
gaaaacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaacca 
5 ggtcagcctgacctgcctggtoaaaggcttctatcccagcgacatcgcogtggagtgggagE^aatgggcagccggagaacaactaca 
agaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaac 
gtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtetccgggtaaatgatctaga 

AA 

10 Anti human CDS scFv WTH WTCH2CH3 

Mdfqvqifsfllisasvimsrgvdiqmtqllsslsaslgdn^iscrasqdimylnwyqqkpdgtvMliyyte 
sgvpsifsgsgsgtdysltianlqpediatyfcqqgntlpwtfgggtklvtkrelggggsggggsggggsidevqlqqsgpelvk^ 
msckasgysftgyivnwlkqshgknlewiglinpykglttynqkfkgkatltvdkssstajTOellsItsedsa^ 
wyfdvwgagttvtvssdqepkscdkthtcppcpapellggpsvfl§)pkpkdtlmisrtpevtcwvdvshedpevkfewyvdgv 

15 evhnaktk5)reeqynstyrwsvl1^1hqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsk^^ 
gfypsdiavewesngqpennykttppvldsdgsfflyskltvdksmqqgnvfscsvmhealhnhytqkslslspgk 



NT 

20 2H7-antiCD40 scFv MTH (SSS) MTCH2WTCH3 

2h7-40.2.220Ig + restriction sites 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
25 gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaaggtggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 

acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 

aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
30 gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
atccaactctgaagaagcaaagaaagaggaggccaaaaaggaggaagccaagaaatctaacagcgtcgacattgttctgactcagtctcc 
agccaccctgtctgtgactccaggagatagagtctctctttcctgcagggccagccagagtattagcgactacttacactggtatcaacaaaa 
atcacatgagtctccaaggcttctcatcaaatatgcttcccattccatctctgggatcccctccaggttcagtggcaglggatcagggtcagatt 
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tcactctcagtatcaacagtgtggaacctgaagatgttggaatttattactgtcaacatggtcacagctttccgtggacgttcggtggaggcac 
caagctggaaatcaaacggggtggcggtggctcgggcggaggtgggtcgggtggcggcggatctcagatccagttggtgcaatctgga 
cctgagctgaagaagcctggagagacagtcaggatctcctgcaaggcttclgggtatgccttcacaactactggaatgcagtgggtgcaag 
agatgccaggaaagggtttgaagtggattggctggataaacaccccactctggagtgccaaaatatgtagaagacttcaaggacggtttgc 
5 cltetoWggaaacctctgccaacactgcalalltacagataagcaacctcaaagatgaggacacggctacgtalttctgtgtgagatccggg 
aatggtaactatgacctggcciactttgcttactggggccaagggacactggtcactgtctctgatcaggagcccaaatcttctgacaaaact 
cacacatocccaccgtccccagcacctgaactcctggggggatcgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatctc 
ccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcsaagttcaactggtacgtggacggcgtggag 
gtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagcgtectcaccgtcctgcaccaggactg 
10 gctgaatggcaaggagtacaagtgcaaggtctccsaacaaagccctcccagcccccatcgagaaaacaatotccaaagccaaagggcag 
ccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtcagcctgacctgcctggtx5aaaggctt 
ctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccacgcctcccgtgctggactccgac 
ggctocttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcatgctccgtgatgcatgaggctct 
gcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

15 

AA 

2H7-antiCD40 scFv MTH (SSS) MTCH2WTCH3 
2H7-40.2.220Ig 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
20 lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfiipptfgagtklelkggggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytfts5aimhwvkqtprqglewigaiypgngd1S5niql!dQcgkatllYdk^ 

ywyfdvwgtgttvtvssdqsnseeakkeeakkeeakksnsvdivltqspatlsvtpgdrvslscrasqsisdylhwyqqkshesprlli 
kyashsisgipsrfsgsgsgsdftlsinsvepedvgiyycqhghsil^'wtfgggtkleikrggggsggggsggggsqiqlvqsgpelkk 
pgetvrisckasgyaftttgmqwvqempgkglkwigwmtplwsakicrriqgrfafsletsantaylqisnlkdedtatyfcvrs^ 
25 nydlayfaywgqg^lvtvsdqepkssdkthtsppspapellggssvflQjpkpkdtlmisrtpevtcvvvdvshedpevkfew^ 
vevhnaktkpreeqynslyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltkn 
kgfypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

NT 

30 5B9 VH (includes the VH leader peptide) 

atggctgtcttggggctgctcttctgcctggtgacatttccaagctgtgtcctatcccaggtgcagctgaagcagtcag 
gacctggcctagtgcagtcctcacagagcctgtccatcacctgcacagtctctggtttctcattaactacctatgctgtacactgggttcgcca 
gtctccaggaaagggtctggagtggctgggagtgatatggagtggtggaatcacagactataatgcagctttcatatccagactgagcatca 
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ccaaggacgattccaagagccaagttttc111aaaatgaacagtctgcaacctaatgacacagccat1ta11actgtg(xagaaatgggg 
ataactacccttattactatgctatggactactggggtcaaggaacctcagtcaccgtctcctca 

5B9 VH missing the leader: 
5 caggtgcagctgaagcagtcaggacctggcctagtgcagtcctcacagagcctgtccatcacctgcacagtctctg 
gtttctcattaactacctatgctglacactgggttcgccagtdiccaggaaagggtctggagtggctgggagtgatatggagtggtggaatca 
cagactataatgcagct1t(^tatccagactgagcatoaccaaggacga11:ccaagagccaagtittc11taaaatgaacag^^^ 
tgacacagcca111a11;actgtgccagaaatgggggtgataactacccttattactatgctatggac1actggggtcaaggaacctca^^ 
gtctcctca 

10 

AA 

5B9 VH (includes leader peptide) 

MAVLGLLFCLVTFPSCVLSQVQLKQSGPGLVQSSQSLSITCTVSGFSLTTY 
AVHWVRQSPGKGLEWLGVIWSGGrrDYNAAFISRLSITKDDSKSQVFFKMNSLQPlNfDT 
15 AIYYCARNGCDNYPYYYAMDYWGQGTSVTVSS 

5B9VH no leader peptide 

QVQLKQSGPGLVQSSQSLSITCTVSGFSLTTYAVHWVRQSPGKGLEWLG 
VIWSGGITDY:NAAFISRLSrrKDDSKSQVFFKMNSLQPNDTAIYYCARNGGDNYPYYYA 
20 MDYWGQGTSVTVSS 

NT 

5B9VL 

atgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgtgatgacgcagg 
25 ctgcattctccaatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggcatcacttatttgta 




cacgttcggtgctgggaccaagctggagctgaaacgg 

30 AA 

5B9 VL 
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MRFSAQLLGLLVLWIPGSTADIVMTQAAFSNPVTLGTSASISCRSSKSLLH 
SNGITYLYWYLQKPGQSPQLLIYQMSNLASGVPDRPSSSGSGTDFTLRISRVEAEDVGV 
YYCAQNLELPLTFGAGTKLELKR 

5 NT 

5B9 scFv 

aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgt 
gatgacgcaggctgcattctocaatocagtx;actcttggaacatcagcttccatctcctgcaggtctagtaagagtdcd;acate^^ 
atcacttatttgtattggtatctgcagaagccaggccag^ctcctcagctcctgatttatcagatgtccaac(rttgcctcaggag^^ 

10 gttcagtagcagtgggtcaggaacrtgatttcacactgagaatcagcagagtggaggctgaggatgtgggtglltettactgtgctcaaaa 
agaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggc 
ggategtcacagg^gcagctgaagcagtcaggacctggcc1agtgcagtcctcacagagc<rtgtccatcacctgcacagtctctggtttctc 
attaactaccMgctgtacactgggttcgccagtctccaggaaagggtotggagtggctgggagtgatatggagtggtggaatcacagact 
ataatgcagctttcatatccagactgagcatcaccaaggacgattccaagagccaagttttctttaaaatgaacagtctgcaacctaatgacac 

15 agccatttattactgtgccagaaatgggggtgataactacc»ttattactatgctatggactactggggtcaaggaacctcagtoaccgtctcc 
tct 

AA 

5B9scFi> 

20 MRPSAQLLGLLVLWIPGSTADIVMTQAAFSNPVTLGTSASISCRSSKSLLH 
SNGITYLYWYLQKPGQSPQLLIYQMSNLASGVPDRFSSSGSGTDFTLRISRVEAEDVGV 
YYCAQNLELPLTFGAGTKLELKRGGGGSGGGGSGGGGSSQVQLKQSGPGLVQSSQSLSI 
TCTVSGFSLTTYAVHWYRQSPGKGLEWLGVIWSGGITDYNAAFISRLSITKDDSKSQVF 
FKMNSLQPNDTAIYYCARNGGDNYPYYYAMDYWGQGTSVTVSS 

25 

NT 

5B9 scFv-hmtIgGl-hCD80 

aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgt 
30 gatgacgcaggctgcattctccaatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggc 
atcacttatttgtattggtatctgcagaagccaggccagtctcctcagctcctgatttatcagatgtccaaccttgcctcaggagtcccagacag 
gttcagtagcagtgggtcaggaactgatttcacactgagaatoagcagagtggaggctgaggatgtgggtgtttattactgtgctcaaaatct 
agaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggc 
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ggatcgtcacaggtgcagctgaagcagtcaggacctggcctagtgcagtcctcacagagcctgtccatcacctgcacagtctctggtttctc 

attaactacctatgctgtacactgggttcgccagtctccaggaaagggtctggagtggctgggagtgatatggagtggtggaatcacagact 

ataatgcagctttcatatccagactgagcatcaccaaggacgattccaagagccaagttttctttaaaatgaacagtctgcaacctaatgacac 

agccalltetortgtgccagaaatgggggtgataaclacccttattactotgctatggactactggggtc^gaacctca^^^ 

tctgatctggagcccaaatcttctgacaaaactcacacaagcccaccgagcccagcacctgaactcctggggggatcgtcagtcttcctctt 

ccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgag 

gtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtg 

tggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctccc^ccccc 

atcgagaaaaccatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaaga 

accaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaa 

ctacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggg 

gaacgtottctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaagcggatcctt 

cgaacctgctcccatCM2tgggcca1teccttaatctcagtaaatggaatttttgtgaMgctgcctgacctactgc1tt^ 

gagagaaggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgatactcgag 

AA 

SB9 scFv-hmtIgGl-hCD80 

MRFSAQLLGLLVLWIPGSTADIVMTQAAFSNPVTLGTSASISCRSSKSLLH 
SNGITYLYWTLQKPGQSPQLLIYQMSNLASGVPDRFSSSGSGTDFTLRISRVEAEDVGV 
YYCAQNLELPLTFGAGTKLELKRGGGGSGGGGSGGGGSSQVQLKQSGPGLVQSSQSLSI 
TCTVSGFSLTTYAVHWVRQSPGKGLEWLGVIWSGGITDYNAAFISRLSITKDDSKSQVF 
FKMNSLQPNDTAIYYCAimGGDNYPYYYAMDYWGQGTSVTVSSDLEPKSSDKTHTSP 
PSPAPELLGGSSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN 
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPR 
EPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS 
FFLYS]a.TVI)KSRWQQGNVFSCSV]V[HEALHNHYTQKSLSLSPGKADPSNLLPSWAITLI 
SVNGIFVICCLTYCFAPRCRERRKNERLRRESVRPV 

NT 

2el2 scFv WTH CH2 CH3 (2el2 scFv-WthIgG-CD80) 
aagctlatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatt 
gtgctcacccaatctccagcttctttggctgtgtctctaggtcagagagccaccatctcctgcagagccagtgaaagtgttgaatattatgt^ 
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caagtttaatgcagtggtaccaacagaaaccaggacagccacccaaactcctcatctctgctgcatccaacgtagaatctggggtccctgc 
caggtttaglggcagtgggtctgggacagacttcagcctcaacatccatcctgtggaggaggalgatattgcaatgtatttctgtcagcaaag 
taggaaggttccttggacgttcggtggaggcaccaagctggaaatoaaacggggtggcggtggctcgggcggaggtgggtcgggtggc 
ggcggatctcaggtgcagctgaaggagtcaggacctggcctggtggcgccctcacagagcctgtccatcacatgcaccgtctcagggttc 
5 tcattaaccggctatggtgtaaactgggttogccagcctccaggaaagggtctggagtggctgggaatgatatggggtgatggaagcaca 
gactataattcagctctoaaatocagactgagcatcacxjaaggacaactccaagagccaagttttcttaaaaatgaacagtctgcaaactgat 
gacacagccagatactactgtgccagagatggttatagtaactttcattactatgttatggactactggggtcaaggaacctcagtcaccgtc^ 
cctcagatctggagcccaaatcttgtgacaaaactcacacatgcccaccgtgcccagcacctgaactcctggggggaccgtcagtcttcct 
cttccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctg 

10 aggtcaagttcaactggtacgtggaoggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccg 
tgtggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccc 
catcgagaaaaccatctccaaagccaaagggcagcccxsgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaag 
aaccaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaaca 
actacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcagg 

15 ggaacgtcttctcatgctecgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaagcggatcct 
tcgaacctgctcccatcctgggccattaccttaatctc5agtaaatggaatttttgtgatatgctgcctgacctactgc1tt^ 
gagagaaggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgat 

20 2el2 scFv WTH CH2 CH3 2el2 scFv-WthIgG-CD80 

mdfqvqifsfllisasvimsrgvdivltqspaslavslgqratiscrasesveyyvtslmqwyqqkpgqppkllis 
aasnvesgvparfsgsgsgtdfslnihpveeddiamyfcqqsrkvpwtfgggtkleikrggggsggggsggggsqvqlkesgpglva 
psqslsitctvsgfsltgygvnwvrqppgkglewlgmiwgdgstdynsalksrlsitkdnsksqvflkmnslqtddtaryycOT^ 
nayyvmdywgqgts\1;vssdlepkscdkthtcppcpapellggpsvflQ)pkpkdtlmisrtpevtcvvvdvshedpevk& 

25 vdgvevhnaklkpreeqynslyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrd^ 

clvkgfypsdiavewesngqpennyktlppvldsdgsfflyskltvdkswqqgnvfscsvmhealhnhytqkslslspgkadpsn^ 
IpswaitlisvngifViccltycfaprcrerrrnerlrresvrpv 

NT 

30 2H7-human IgE Fc (CH2-CH3-CH4) 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
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gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaaggtggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagclggtgaggcctggggcctcagtgaagatgtwtgcaaggcltetggctacacalliaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
5 aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtcrtamctgtgcaagagtggtgtactatagtaactctoctggtacttcgatgtctggggcacagggaccacggtcaccgtctctgat^^ 
ctgctccagggacttcaccccgcccaccgtgaagatcttacagtcgtcctgcgacggcggcgggcacttccccccgaccatccagctcct 
gtgcctcgtctctgggtacaccccagggactatcaacatoacctggctggaggacgggcaggtcatggacgtggacltgtccaccgcctct 
accacgcaggagggtgagctggcctccacacaaagcgagctcaccctcagccagaagcactggctgtcagaccgcacctacacctgcc 

10 aggtcacctetcaaggtcacaccttlgaggacagcaccaagaagtgtgcagattccaacccgagaggggtgagcgcctacctaagccgg 
cccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtctggtggtggacctggcacccagcaaggggaccgtgaacctg 
acctggtcccgggccagtgggaagcctgtgaaccactccaccagaaaggaggagaagcagcgcaatggcacgttaaccgtcacgtcca 
ccctgccggtgggcacccgagactggatcgagggggagacctaccagtgcagggtgacccacccccacctgcccagggccctcatgc 
ggtccacgaccaagaccagcggcccgcgtgctgccccggaagtctatgcgtttgcgacgccggagtggccggggagccgggacaagc 

15 gcaccctcgcctgcctgatccagaacttcatgcctgaggacatctcggtgcagtggctgcacaacgaggtgcagctcccggacgcccgg 
cacagcacgacgcagccccgcaagaccaagggctccggcttcttcgtcttcagccgcctggaggtgaccagggccgaatgggagcaga 
aagatgagttcatctgccgtgcagtccatgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgfaaatcccggtaaatgata 
atctaga 



AA 

2H7 scFv IgE (CH2-CH3-CH4) 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
Iasgvpa^fsgsgsgtsysItisrveaedaatyycqqwsfhpp1fgag^kIeIkggggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsavyfcarv 
ywyfdvwgtgttvWsdhvcsrdftpplYkilqsscdggghl^ptiqUclvsgytpgtinitwledgqvmdvdlste^ 
eltlsqkhwlsdrtytcqvtyqghtfedstkkcadsnprgvsaylsrpspfdlfirksptitclwdlapskgtraltw^ 
keekqrngtltvtstlpvgfrdwiegetyqcrvthphlpralimsttktsgpraapevyafatpewpgsrdkrtlacli^^ 
wlhnevqlpdarhsttqprktkgsgffvfsrlevtraeweqkdeficravheaaspsqtvqravsvnpgk 

NT 

2H7 scFv MH (SSS) MCH2WTCH3 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatga(rttgcagggc(^gctoaagtgtaagttacat 
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gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctctoctctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctoagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
5 acaatatgcacrtgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactategtaacto11ac^gg^acttcgatg^ctggggcacagggaccacggteaccgtctctt^^ 
ggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggatcgtcagtcttcctcttccccccaa 
aacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttc 

10 aactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtc 
agcctgacctgcctggtcaaaggcttotatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaaga 
ccacgcctcccgtgctggactocgacggctccttcttcctcl2«;agcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 

IS tctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

AA 

2H7 scFv MH (SSS) MCH2WTCH3 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
20 lasgvparfsgsgsgtsysltisrveaedaatyycqqwsjhpptfgaglJclelkdgggsggggsggggssqaylqqsgaelvipgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdksssteymqlssltsedsavyfc 
ywyfdvwgtgttvtvssdqepkssdkthtsppspapellggssvflfppkpkdtlmisrtpevtcvvvdvshedp 
evhnaktkpreeqynslyrwsvIlYlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsh^ 
gfypsdiavewesngqpennykttppvldsdgsfflyskltvdksmqqgnvfscswhealhnhytqkslslspgk 

25 

NT 

5B9 scFv MTHWTCH2CH3 

aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgt 
gatgacg(^ggctgcattctccaatccagtcactcttggaacateag(rttccatctxwtgcaggtctagtaagagtctcctacataglaatggc 
30 atcacttatttgtatlggtatctgcagaagccaggccagtctcctcagctcctgatttatcagatgtccaawttgcctcaggagtcccag 

gttcagtagcagtgggtcaggaactgatttcacactgagaatcagcagagtggaggctgaggatg^gggtgtttattactgtgctcaaaatct 
agaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggc 
ggatcgtcacaggtgcagctgaagcagtcaggacctggcctagtgcagtcctcacagagcctgtccatcacclgcacagtctctggtttctc 
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attaactacctatgctgtacactgggttcgccagtctccaggaaagggtctggagtggctgggagtgatatggagtggtggaatcacagact 
ataatgcagctttcatatccagactgagcatcaccaaggacgattccaagagccaagttttctttaaaatgaacagtctgcaacctaatgacac 
agccamattactgtgccagaaa^gggg1:gataactaccrttattactatgctatggactactggggtcaaggaacctcagtcaccgtctcc 
tctgatcaggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggaccgtcagtcttcctctt 
5 ccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgag 
gtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtg 
tggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagccccc 
atcgagaaaacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaaga 
accaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaa 
10 ctacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggg 
gaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 



AA 

1 5 5B9 scFv MTHWTCH2CH3 

MRFSAQLLGLLVLWIPGSTADIVMTQAAFSNPVTLGTSASISCRSSKSLLH 
SNGITYLYWYLQKPGQSPQLLIYQMSNLASGVPDRFSSSGSGTDFTLRISRVEAEDVGV 
YYCAQNLELPLTTGAGTKLELKRGGGGSGGGGSGGGGSSQVQLKQSGPGLVQSSQSLSI 
TCWSGFSLTTYAVHWVRQSPGKGLEWLGVIWSGGITDYNAAFISRLSITKDDSKSQVF 

20 FKMNSLQPNDTAryYCARNGGDNYPYYYAMDYWGQGTSVTVSSDQEPKSSDKTHTSP 
PSPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN 
AKTKPREEQYNSTYRWSVLTVLHQDWLNGKEYKCKYSNKALPAPIEKTISKAKGQPR 
EPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGS 
FFLYSKLTVDKSRWQQGNYFSCSVMHEALHNHYTQKSLSLSPGK 

25 



Human IgGl hinge mutations 



30 2H7scFv-MTH(CSS) WTCH2CH3 

Nucleotide: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat- 
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gcactggfaccagcagaagccaggatcctcccccaaaccctggatttatgcca^atocaacctggcttctggagtccctgctcgcttcagt^ 
gcagtgggtctgggacctottactotctoacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagt^ 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
5 acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatltetgtgcaagagtggtgtartatagtaactoltectggtacliBgatgtctggggcacagggaccacggtcaccgtcrtc^^ 
ggagcccaaatcttgtgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggaccgtcagtcttcxitcttcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 

10 caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatotccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggalgagctgaccaagaaccaggtc 
agcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaaga 
ccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 

IS tctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

2H7 scFv- MTH (CSS) WTCH2CH3 protein: 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvlmtcrassswsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfiipptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
20 msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqk&gkatltvdkssstaymqlssltsedsavyfcarvvy^ 
ywyfdvwgtgttvtvssdqepkscdkthtsppspapellggpsvflQjpkpkdtlmisrtpevtcvvvdvshedpevkfiiwyvdgv 
evhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvs 
gfypsdiavewesngqpeimykttppvldsdgsfflyskltvdlcsmqqgnvfscsvmhealhnhytqkslslspg 

25 2H7 scFv- MTH (SCS) WTCH2CH3 : 

Nucleotide: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
30 gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattaclgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
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aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 

gtctatttotgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtot^^ 

ggagcccaaatcttctgacaaaactcacacatgcccaccgtccccagcacctgaactcctggggggaccgtcagtcttcctcttcccccxa 

aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 

caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 

gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 

aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtc 

agcctgacctgcctggtcaaaggcttctatcccagcgacategccgtggagtgggagagcaatgggcagccggagaacaactacaaga 

ccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 

tctcatgctccgtgatgcatgaggctctgcacaacoactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

2H7 scFv- MTH (SCS) WTCH2CH3 Protein: 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaalyyaiqwsfepptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqlprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsavyfc^ 
ywyfdvwgtgttvtvssdqepkssdkthtcppspapellggpsvflfppkpkdtlmisilpevtcvw 
evhnak&preeqynslyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdelt^^ 
gfypsdiavewesngqpennykttppvldsdgsfflyskltvdkswqqgnvfscsvmhealhnhytqkslslspgk 

2H7 scFv- MTH (SSC) WTCH2CH3: 
Nucleotide: 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
aceiatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatca 
ggagcccaaatcttctgacaaaactcacacatccccaccgtgcccagcacctgaactcctggggggaccgtcagtcttcctcttcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
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caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccotgcccccatcccgggatgagctgaccaagaaccaggtc 
agcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaaga 
5 ccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 
tctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 



2H7 scFv- MTH (SSC) WTCH2CH3 Protein: 

10 mdfqvqifsfllisasviiargqivlsqspailsaspgekYtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfiipptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgylflsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsavy^^ 
ywyfd\wgtgttvtvssdqepkssdk1htsppcpapellggpsvfl§)pkpkd11misrtpevtcvvvdvshedpev 
evhnaklJq)reeqynstyrwsvltvlhqdwlagkeykckvsiikalpapiektiskakgqprepqvytlppsrdeito 

15 gfypsdiavewesngqpeimykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqicslslspgk 



ffigGMHcysl 

gtt gtt gat cag gag ccc aaa tct tct gac aaa act cac aca tg 

20 

HIgGMHcys2 

gtt gtt gat cag gag ccc aaa tct tgt gac aaa act cac aca tct cca ccg tgc 
HIgGMHcys3 

25 gtt gtt gat cag gag ccc aaa tct tgt gac aaa act cac aca tgt cca ccg tec cca gca cot 



NT 

HuIgGl MTCH3Y405 

30 gggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcc 
tgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccac 



tgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 
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AA 

HuIgGl MTCH3Y405 

GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN 
5 YKTTPPVLDSDGSFYLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 



NT 

HuIgGl MTCH3A405 

gggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcc 
10 tgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccac 
gcctcccgtgctggactccgacggctccttcgccctctatagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctc 
atgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctetccctgtccccgggtaaatga 



AA 

15 HuIgGl MTCH3A405 

GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN 
YKTTPPVLDSDGSFALYSKLTVDKSRWQQGNWSCSVMHEALHNHYTQKSLSLSPGK 



NT 

20 HuIgGl MTCH3A407 

Gggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcc 
tgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactaca^accac 




25 

AA 

HuIgGl MrCH3A407 

GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN 
YKTTPPVLDSDGSFFLASKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

30 

NT 

HuIgGl MTCH3Y405A407 
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gggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggtcagcc 
tgacc^cctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaagaccac 
gcctcccglgctggactccgacggctccttctacctcgccagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctc 
atgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 

AA 

HuIgGl MTCH3Y405A407 

GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN 
YKTTPPVLDSDGSFYLASKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 




AA 

HuIgGl MTCH3A405A407 

gqprepqvytlppsreemtknqvsltclvkgf3T)sdiavewesngqpennykttppvldsdgsfalasW^ 
srwqqgnvfscsvmhealhnhytqkslslspgk 

NT 

2H7 scFv MTH (SSS) WTCH2MTCH3Y405 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtotccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttartctctcacaatoagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaaotcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcte^ 
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ggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggaccgtc5^cttcctcttcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
5 aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccae^aaccaggt 
cagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaag 
accacgcctcccgtgctggactccgacggctccttctacctctatagcaagctcaccgtggacaagagcaggtggcagcaggggaacgt 
cttctcatgctccgtgatgcatgaggotctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatgatctaga 

10 AA 

2H7 scFv MTH (SSS) WTCEI2MTCH3Y405 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsyinhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfhpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsavyf^ 
15 yvvyfdvwgtgttvtvssdqepkssdkthteppspapellggpsvfl:^pkpkdtlmisrtpevtcwvdvshedpevkfew^ 
evhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsreemtknqvsltc 
kgfypsdiavewesngqpennykttppvldsdgsfylyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 



20 NT 

2H7 scFv MTH (SSS) WTCH2MTCH3A405 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctooaggggagaaggtoacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaaga;aggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 

25 gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggclMctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcclggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatoctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 

30 gtctatttctgtgcaagagtggtgtactatagtaactcttactggtecttcgatgtctggggcacagggawacggtcaccgtctctt 

ggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggaccgtcagtcttoctcttcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
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gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggt 
cagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaag 
accacgcctcccgtgctggactccgacggctccttcgccctctatagcaagctcaccgtggacaagagcaggtggcagcaggggaacgt 
5 cttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 



AA 

2H7 scFv MTH (SSS) WTCH2MTCH3A405 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
10 lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfiipptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkadtvdkssstajmqlssltsedsavy^^ 
ywyfdvwgtgttvtvssdqepkssdkthtsppspapellggpsvflfppkpkdtlmisrtpevtcwvdvshedpevkfiiwyvdgv 
evhnaklkpreeqynstyi^vsvllylhqdwlngkeykckvsnkaJpapiektiskakgqprepqvy^ 
kgfjTpsdiavewesngqpennykttppvldsdgsfjdysUtvdksmqqgnvfscsvmhealhnhytqkslslspgk 

15 



NT 

2H7 scFv MTH (SSS) WTCH2MTCH3A407 

aagcttgccgccatggattttoaagtgcagattttoagcrttccrtgctaatcagtgcttcagtcalaattgccagaggaca 
20 aattgttctctcccagtctccagcaatcxtgtctgcatctccaggggagaaggtcacaatgacttgragggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccrtggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagtttta^ 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcc1x^gtgaagatgt(x;tgcaaggcttctggctacacatttaccagtt 
25 acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgatra 
ggagcccaaatcttctgacaaaartcacacatccccacscgtccccagcacctgaactcctggggggaccgtcagtcttcctcttcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
30 caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggt 
cagcctgacctgcctggtcaaaggcttctatccc^cgacatcgccgtggagtgggagagcaalgggcagccggagaacaactacaag 
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accacgcctcccgtgctggactccgacggctccttcttcctcgccagcaagctcaccgtggacaagagcaggtggcagcaggggaacgt 
cttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 

AA 

5 2H7 scFv MTH (SSS) WTCH2MTCH3A407 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaalyycqqwsfiipptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqlprqglewigaiypgngdtsynqkfkgkalltvdkssstaymqlssh^^ 
ywyfdvwgtgft\^ssdqepkssdk1htsppspapellggpsvflfppkpkdtlmisrlpevtcvvvdvshedpevk&\^ 
10 evhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsreemtknqvsltclv 
kgfypsdiavewesngqpennykttppvIdsdgsfflaskllYdksrwqqgnvfscsvmhealhnhytqkslslspgk 

NT 

2H7 scFv MTH (SSS) WTCH2MTCH3Y405A407 

15 aagcttgccgccatggattttoaagtgcagatlltcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttotctoccagtctccagcaatoctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctogcttcagtg 
gcagtgggtctgggacctcttactototcacaatcagcagagtggaggctgaagatgctgccacttattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 

20 ggcttatctacagcagtotggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctamctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttctgate^ 
ggagcccaaatcltctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggaccgtoagtcttcctcttcccccca 

25 aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtc^c 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggt 
cagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaag 

30 accacgcctcccgtgctggactccgacggctccttctacctcgccagcaagctcaccgtggacaagagcaggtggcagcaggggaacgt 
cttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 
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AA 

2H7 scFv MTH (SSS) WTCH2MTCH3Y405A407 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvpar^sgsgtsysltisrveaedaatyycqqws&pptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
5 msckasgytftsynmhwvkqlprqglewigaiypgngdtsynqldkgkatltvdkssstaym 

ywyfdvwgtgttvtvssdqepkssdklhtsppspapellggpsvflQjpkpkdtlmisrtpevtcvwdvshedpevl^ 

evhnaktkpreeqynstyrvvsvltvlhqdwkgkeykckvsnkalpapiektiskakgqprepqvytippsreemtknqvsM^ 

kgfypsdiavewesngqpennykttppvldsdgsfylaskltvdksrwqqgnvfscsvmhealhiihytqkslsls^ 

10 

NT 

2H7 scFv MTH (SSS) WTCH2MTCH3A405A407 

aagcttgccgccatggattttcaag^gcagattttcagcttcctgcrtaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatoctgt(rtgcatctc(»ggggagaaggtcacaatgacttgcagggccagctcaagtg^aagttac^^ 

15 gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctctoctctotcacaatcagcagagtggaggctgaagatgctgccacttatlactgccagcagtggaglltta^ 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 

20 aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttcrtgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtBtcttrt^ 
ggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggaccgtcagtcttcctcttcccccca 
aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 

25 gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggaggagatgaccaagaaccaggt 
cagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaag 
accacgcctcccgtgctggactccgacggctccttcgccctcgccagcaagctcaccgtggacaagagcaggtggcagcaggggaacg 
tcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtccccgggtaaatga 

30 



AA 

2H7 scFv MTH (SSS) WTCH2MTCH3A405A407 
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mdfqvqifsflUsasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqws&pptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgylitsynmhwvkqlprqglewigaiypgngdtsynqkfkgkatllYdkssstaymqlssltsedsav)^^ 
ywyfdvwgtgttvtvssdqepkssdkthtsppspapellggpsvfl^pkpkdtlmisrtpevtcvvvdvshedpevk&wyvdgv 
5 evhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsreem^ 
kgfypsdiavewesngqpennykttppvldsdgsfalaskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

NT 

2H7 scFv MTH (SCC) WTCH2CH3 

10 aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatoctcccccaaaxjcctggatttetgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatoagcagagtggaggctgaagatgrtgccactlattactgccagcagtggagttttaacc 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 

15 ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctalttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctcttrt^ 
ggagcccaaatcttctgacaaaactcacacatgcccaccgtgcccagcacctgaactcctggggggaccgtcagtcttcctottcccccca 

20 aaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagtt 
caactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtc 
agcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaaga 

25 ccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 
tctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

AA 

2H7 scFv MTH (SCC) WTCH2CH3 
30 mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfnpptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsavyfcarvvyysns 
ywyfdvwgtgttvtvssdqepkssdktiitcppcpapellggpsvfl^pkpkdtlmisrtpe\^cvvvdvshedpevkfiivv7v^ 
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evhnaktkpreeqynstyn^vsvltvlhqdwlngkeykckvsnkalpapiektiskakgq^^ 
gfypsdiavewesngqpennyklippvldsdgsfflysMtvdksmqqgnvfscsvmhealhnhytqksl^ 

2H7 scFv MTH (CSC) WTCH2CH3 

aagcttgccgccatggaimcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaa;agcagaagccaggatoctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttca^^ 
gcagtgggtotgggacctottactctctcacaateagcagagtggaggcrtgaagatgctgccsacttattactgccagcagtgga 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctcto 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacat^ 
acaaMgcactgggtaaagcagacacctagacagggcctggaatggattggagctattlatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttotgtgcaagagtggtgtactataglaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgto^ 
ggagcccaaatcttgtgacaaaactcacacatctccaccgtgcccagcacctgaactcctggggggaccgtcagtcttcctcttccccccaa 
aacccaaggacaccctcatgatotcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttc 
aactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctoaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 
aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtc 

ccacgcxjtcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 
tctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

AA 

2H7 scFv MTH (CSC) WTCH2CH3 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfegsgsgtsysltisrveaedaatyycqqwsfitipptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsavyfcarvv^ 
ywyfdvwgtgttvtvssdqepkscdkthtsppcpapellggpsvflJ^pkpkdtlmisrtpevtcvvvdvshedpevk&wyvdgv 
evhnaktkpreeqyiistyrvvsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepq\7tlppsrdeltknqvsltclvk 
gfypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 

NT 
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2H7 scFv MTH (CCS) WTCH2CH3 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctoccag^ctocagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggata;toccccaaaccctggatttatgccccat(xaacctggcttctggagtccctgctcgcttc 
5 gcagtgggtctgggacctcttectctctcacaatcagcagagtggaggctgaagatgctgccacmattactgccagcagtggagtttt 
cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtggg^ctotca 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttclggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcclggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 

10 gtotatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctctetgatca 
ggagcccaaatcttgtgacaaaactcacacatgtccaccgtccccagcacctgaactcctggggggaccgtoagtcttcctcttccccccaa 
aacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttc 
aactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 
gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 

15 aacaatctecaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtc 
agcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaaga 
ccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggggaacgtct 
tctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctocctgtctcogggtaaatgatctaga 

20 AA 

2H7 scFv MTH (CCS) WTCH2CH3 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfegsgsglsysltisrveaedaalyycqqwsfiipptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytflsynmhwvkqtprqglewigaiypgngdtsynqkfkgkalJtvdkssstaymqlssltsedsavyfcarv^^ 
25 ywyfdvwgtgttvtvssdqepkscdklhtcppspapellggpsvflfppkpkdtlmisrtpevtcwvd^^^ 

evhnaktkpreeqynstyrwsvltvlhqdwlngkeykckvsnkalpapiektiskakgqprepqvytlppsrdeltknqvsltclvk 
gfypsdiavewesngqpemykttppvldsdgsfQyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 



30 NT 

HuIgAHIgA-T4-ORF 

tgatcagccagttccctcaactccacctaccccatctccctcaactccacctaccccatctccctcatgctgccacccc 
cgactgtcactgcaccgaccggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgcc 
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tcaggtgtcaccttcacctggacgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctctgtggctgctacagcgtgt 
ccagtgtcctgccgggctgtgccgagccatggaaccatgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgctaa 
ccgccacc5ctctcaaaatccggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccctgaacgagct 
ggtgacgctgacgtgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgaga 
5 agtacctgacttgggcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgagga 
ctggaagaagggggacaccttctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgg 
gtaaacccacccatgtcaatgtgtctgttgtcatggcggaggtggacgcggatccttcgaac 

AA 

10 HuIgAHIgA-T4-ORF 

Dqpvpstpptpspslpplpspscchprlslhrpaledlllgseailtelltglrdasgvtfihvtpssgksavqgppdr 
dlcgcysvssvlpgcaep\\aihg]!ditc1aaypes]dpl1atlsksgntfrpevhllpppseelato 
elprekyl1rwasrqepsqg1ttfavtsilrvaaedwkkgdtfscmvghedplaftqktidrlagjq)ft 

NT 

15 HuIgAHIgA-T4-0RF 




20 ccgccaccctotcaaaatccggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccctgaacgagct 
ggtgacgctgacgfgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgaga 
agtacctgacttgggcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgagga 
ctggaagaagggggacaccttctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgg 
gtaaacccacccatgtcaatgtgtctgttgtcatggcggaggtggacgcggatccttcgaac 

25 

AA 

HuIgAHIgA-T4-0RF 

dqpvpslpptpspstpplpspscchprlslhipaledUlgseailtctltglrdasgvtfirwtpssgksavqgppdrd 

Icgcysvssvlpgcaepwnhgktftctaaypesktpltatlsksgntfrpevhllpppseelalnelvtltclargfspkdvlvrwlqgsqe 
30 Iprekyltwasrqepsqgtttfavtsilrvaaedwldcgdtfscmvgheaiplaftqktidrlagkpthvnvsvvmaevdadpsn 



NT 

lD8-IgAH IgA-T4-CD80 
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aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataatgtccagaggagtcgacatt 
gtgctcactcagtctccaacaaccatagctgcatctccaggggagaaggtcaccatcacctgccgtgccagctccagtgtaagttacatgta 
ctggtaccagcagaagtcaggcgcctcccclaaactctggatttatgacacatecaagctggcttctggagttccaaatcgcttGagtggca 
gtgggtotgggacctottattctctogcaatcaacaccatggagactgaagatgctgccacttattactgtcagcagtggagtag^^ 
5 cacgttcgggtctgggaccaagctggagatcaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggcggatctcaggtg 
cagctgaaggaggcaggacctggcctggtgcaaccgacacagaccctgtccctcacatgcactgtctctgggttctcattaaccagcgatg 
gtgtacactggattcgacagcctccaggaaagggtctggaatggatgggaataatatattatgatggaggcacagattataattcagcaatta 
aatccagactgagcatcagcagggacacctccaagagccaagttttcttaaaaatcaacagtctgcaaactgatgacace^ccatgtattac 
tgtgccagaatccactttgattactggggccaaggagtcatggtcacagtctcctctgatcagccagttccctcaactccacctaccccatctc 

10 cctcaactccacctaccccatctccctcatgctgccacccccgactgtcactgcaccgaccggccctcgaggacctgctcttaggttcagaa 
gcgatccrtcacgtgcacactgaccggcctgagagatgcctcaggtgtcaccttcacctggacgccctcaagtgggaagagcgctgttcaa 
ggaccacctgaccgtgacctotgtggctgc1acagcgtglxx;agtgt(^tgccgggctgtgccgagccatggaaccatgggaagaccttc 
acttgcactgctgcctaccccgagtccaagaccccgctaaccgccaccctctcaaaatccggaaacacattccggcccgaggtccacctg 
ctgccgccgccgtcggaggagctggccctgaacgagctggtgacgctgacgtgcctggcacgtggcttcagccccaaggatgtgctggt 

15 tcgctggctgcaggggtcacaggagctgccccgcgagaagtacctgacttgggcatcccggcaggagcccagccagggcaccaccac 
cttcgctgtgaccagcatactgcgcgtggcagccgaggactggaagaagggggacaccttctcctgcatggtgggccacgaggccctgc 
cgctggccttcacacagaagaccatcgaccgcttggcgggtaaacccacccatgtcaatgtgtctgttgtcatggcggaggtggacgcgg 
atccttcgaacaacctgctcccatcctgggccattaccliaatctcagtaaatggaatttttgtgatatgctgcctgacctactgc 
gatgcagagagagaaggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgatac 

20 

AA 

1D8 scFv IgAH IgA-T4-CD80 

mdfqvqifsfllisasvimsrgvdivltqspttiaaspgekvtitcrasssvsymywyqqksgaspklwiydtskl 
25 asgvpnrfsgsgsgtsyslaintmetedaatyycqqwsstpltfgsgtkleikrggggsggggsggggsqvqlkeagpglvqptqtlslt 
ctvsgfsltsdgvhwirqppgkglewmgiiyydggtdynsaiksrlsisrdtsksqvflkinslqtddtamyycarihfd^ 

vtvssdqpvpstpptpspstpptpspscchprlslhrpaledlllgseailtctltglrdasgvtftwtpssgksavqgppdrdlcgcysvss 
vlpgcaepwnhgktftctaaypesktpltatlsksgntfrpevhlipppseelalnelvtltclargfspkdvlvrwlqgsqelprekyltw 
asrqepsqgmfa\1silrvaaedwkkgdtfscmvghealplaftqktidrlagkpthvnvsvvmaevdadpsnnllpswaitlisvn 
30 gifviccltycfaprcrerrrnerlrresvrpv 



NT 
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human IgE Fc (CH2-CH3-CH4) ORF: 

tgatcacgtctgctccagggacttcaccccgcccaccgtgaagatcttacagtcgtcctgcgacggcggcgggcac 
ttccccccgaccatccagctcctgtgcctcgtctctgggtacaccccagggactatcaacatcacctggctggaggacgggcaggtcatgg 
acgtggacttgtccaccgcctctaccacgcaggagggtgagctggcctccacacaaagcgagctcaccctcagccagaagcactggctg 
5 tcagaccgcacctacacctgccaggtcacctatcaaggtcacacctttgaggacagcaccaagaagtgtgcagattccaacccgagaggg 
gtgagcgcctacctaagccggcccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtctggtggtggacctggcaccc 
agcaaggggaccgtgaacctgacctggtcccgggccagtgggaagcctgtgaaccactccaccagaaaggaggagaagcagcgcaat 
ggcacgttaaccgtcacgtccaccctgccggtgggcacccgagactggatcgagggggagacctaccagtgcagggtgacccaccccc 
acctgcccagggccctcatgcggtccacgaccaagaccagcggcccgcgtgctgccccggaagtctatgcgtttgcgacgccggagtg 
10 gccggggagccgggacaagcgcaccctcgcctgcctgatccagaacttcatgcctg^gacatctcggtgcagtggctgcacaacgag 
gtgcagctjcccggacgcccggcacagcacgacgcagccccgcaagaccaagggctccggcttcttcgtcttcagccgcctggaggtga 
ccagggccgaatgggagcagaaagatgagttcatctgccgtgcagtccatgaggcagcgagcccctcacagaccgtBcagcgagcggt 
gtctgtaaatcccggtaaagcggatccttcgaa 



AA 

human IgE Fc (CH2-CH3-CH4) ORF: 

dhvcsrdfipptvkilqsscdgggh;^ptiqllclvsgytpgtmitwledgqvmdvdlstasttqegelastqseltl 
sqkhwlsdrtytcqv1yqghtfeds1jkk<»dsnprgvsaylsrpspfdlfirl!ap1itclw 
20 kqmgatvtstlpvglxdwiegelyqcrvlhphlprdmrsttktsgpraapevyafatpewpgsrd^ 
nevqlpdarhsttqprktkgsgffvfsrlevtraeweqkdeficravheaaspsqtvqravsvnpgkadps 



NT 

25 1D8 scFv-human IgE Fc (CH2-CH3-CH4)-CD80 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgottcagtcataatgtccagaggagtcgacatt 
gtgctcactcagtctccaacaaccatagctgcatctccaggggagaaggtcaccatcacctgccgtgccagctccagtgtaagttacatgta 
ctggtaccagcagaagtxsaggcgcctcccctaaactctggatttatgacacatccaagctggcttctggagttccaaatcgcttcagtggca 
gtgggtotgggacctcttattototcgcaateaacaccatggagactgaagatgctgccacttatlactgtcagcagtggagtaglmstccgct 

30 cacgttcgggtctgggaccaagctggagatcaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggcggatctcaggtg 
cagctgaaggaggcaggacctggcctggtgcaaccgacacagaccctgtccctcacatgcactgtctctgggttctcattaaccagcgatg 
gtgtacactggattcgacagcctccaggaaagggtctggaatggatgggaataatatattatgatggaggcacagattataattcagcaatta 
aatccagactgagcatcagcagggacacctccaagagccaagttttcttaaaaatcaacagtctgcaaactgatgacacagccatgtattac 
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tgtgccagaatccactttgattactggggccaaggagtcatggtcacagtctcctctgatcacgtctgctccagggacttcaccccgcccacc 
gtgaagatcttacagtcgtcctgcgacggcggcgggcacttccccccgaccatccagctcctgtgcctcgtctctgggtacaccccaggga 
ctatcaacatcacctggctggaggacgggcaggtcatggacgtggacttgtccaccgcctctaccacgcaggagggtgagctggcctcc 
acacaaagcgagctcaccctcagccagaagcactggctgtcagaccgcacctacacctgccaggtcacctatcaaggtcacacctttgag 
5 gacagcaccaagaagtgtgcagattccaacccgagaggggtgagcgcctacctaagccggcccagcccgttcgacctgttcatccgcaa 
gtcgcccacgatcacctgtctggtggtggacctggcacccagcaaggggaccgtgaacctgacctggtcccgggccagtgggaagcct 
gtgaaccactccaccagaaaggaggagaagcagcgcaatggcacgttaaccgtcacgtccaccctgccggtgggcacccgagactgg 
afcgagggggagacctaccagtgcagggtgacccacccccacctgcccagggccctcatgcggtccacgaccaagaccagcggcccg 
cgtgctgccccggaagtctatgcgtttgcgacgccggagtggccggggagccgggacaagcgcaccctcgcctgcctgatccagaactt 
10 catgcctgaggacatctcggtgcagtggctgcacaacgaggtgcagctcccggacgcccggcacagcacgacgcagccccgcaagac 
caagggctccggcttcttsgtcttcagccgcctggaggtgaccagggccgaatgggagcagaaagatgagttcatctgccgtgcagtcca 
tgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgtaaatcccggtaaagcggatccttcgaagctcccatcctgggccat 
taccliiaatctcagtaaatggaatttttgtgatatgctgcctgacctactgctttgccccaagatgcagagagagaaggaggaatgagagattg 
agaagggaaagtgtacgccctgtataaatcgata 

15 

AA lD8-scFv-human IgE Fc (CH2-CH3-CH4)-CD80 

mdfqvqifsfllisasvimsrgvdivltqspttiaaspgelcv^itcrasssvsymywyqqksgaspldwiydtskl 
asgvpnifsgsgsgtsysldnlsnetedaatyycqqwsstpllfgsglkleikrggggsggggsggggsqvqlkeagpglvqpt^^^ 
ctvsgfsltsdgvhwirqppgkglewmgiiyydggtdynsaiksrlsisrdtsksqvflkinslqtddtamyycarih^^ 
20 vtA'SsdhvcsrdftpptvkilqsscdggghJ^jptiqllclvsgylpgtinilwledgqvmdvdlstasttqegelastqseltlsqkh 
rtytcqvtyqghtfedstkkcadsnprgvsaylsrpspfdl&ksptitolwdlapskgtvnltwsrasgkpvnhstrke^^ 
stlpvg^rdwiegetyqcrvthphlpralmrsttktsgpraapevyafatpewpgsrdkrtlacliqnfmpedisvqwlhnevqlp<^ 
hsttqprktkgsgffvfsrlevtraeweqkdeficravheaaspsqlyqravsvnpgkadpsklpswaitlisvngifviccllycf^^ 
errmerlrresvrpv 

25 



NT 

5B9-IgAJI IgA-T4-CD80 

aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgt 
30 gatgacgcaggctgcattctccaatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggc 
atcacttatttgtattggtatctgcagaagccaggccagtctcctcagctcctgatttatcagatgtccaaccttgcctcaggagtcccagacag 
gttcagtagcagtgggtcaggaactgatttcacactgagaatcagcagagtggaggctgaggatgtgggtgtttattactgtgctcaaaatct 
agaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggc 
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5 




accgaccggccctcgaggacctgctcttaggttcagaagcgatcctcacgtgcacactgaccggcctgagagatgcctcaggtgtcacctt 
cacctggacgccctcaagtgggaagagcgctg^tcaaggaccacctgaccgtgacctotgtggctgctacagcgtgtccagtgtcctgcc 
gggctgtgccgagccatggaaccatgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgctaaccgccaccctctc 
aaaatccggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccctgaacgagctggtgacgctgacg 

10 tgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtcacaggagctgccccgcgagaagtacctgacttgg 
gcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgaggactggaagaagggg 
gacaccttctcxjtgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgggtaaacccacccat 
gtcaatg^gtctgttgtcatggcggaggtggacgcggatccttcgaacaacctgctcccatoctgggccattaccttaatctcagtaaatgga 
atttttgtgatatgctgcctgacctactgctttgccccaagatgcagagagagaaggaggaatgagagattgagaagggaaagtgtacgcc 

15 ctgtataaatcgatac 



AA 

5B9-IgAH IgA-T4-CD80 

mrfsaqllgllvlwipgsladivmtqaafsnpvtlgtsasiscrssksllhsngitylywylqkpgqspqlliyqms 
20 nlasgvpdrfsssgsgtdfflrisrveaedvgvyycaqnlelpltfgagtklellcrggggsggggsggggssqvqlkqsgpglvqssqsl 
sitctvsgfslttyavhwvrqspgkglewlgviwsggitdynaafisrlsitkddsksqvfBc^ 
amdywgqgtsvtvssdqpvpstpptpspstpplpspscchprlslhipalednigseailtctltglrdasgvtflwtpssg^ 
drdlcgcysvssvlpgcaepwnhgktftelaaypesktpltatlsksgntfipevhllpppseelalnelvtltclargfspkdvlv^ 
sqelprekyllwasrqepsqgtttfavtsilrvaaedwkkgdtfscmvghealplaitqktidrlagkptibivnvsvvmaevdadpsM^ 
25 Ipswaitlisvngifviccltycfaprcrerrmerlrresvrpv 



NT 

5B9-scFv-human IgE Fc (CH2-CH3-CH4)-CD80 
30 aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgt 
gatgacgcaggctgcattctccaatccagtcactcttggaacatcagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggc 
atcacttatttgtattggtatctgcagaagccaggccagtctcctcagctcctgatttatcagatgtccaaccttgcctcaggagtcccagacag 
gttcagtagcagtgggtcaggaactgamcacactgagaatcagcagagtggaggctgaggatgtgggtgtttattactgtgctcaaaatct 
179 



wo 2005/037989 



PCT/US2003/024918 



agaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggc 
ggatcgtoacaggtgcagctgaagcagtcaggacctggcctagtgcagtcctcacagagcctgtccatcacctgcacagtctctggtttctc 
attaactacctatgctgtacactggg^togccagtctccaggaaagggtctggagtggctgggagtgatatggagtggtggaatcacagact 
ataatgcagctttcatatccagactgagcatcaccaaggacgattccaagagccaagttttctttaaaatgaacagtctgcaacctaatgacac 
5 agccatttattactgtgccagaaatgggggtgataactacccttattactatgctatggactactggggtcaaggaacctcagtcaccgt^^ 
tctgatcacgtctgctccagggacttcaccccgcccaccgtgaagatcttacagtcgtcctgcgacggcggcgggcacttccccccgacca 
tccagctcctgtgcctcgtctctgggtacaccccagggactatcaacatcacctggctggaggacgggcaggtcatggacgtggacttgtc 
caccgcctotaccacgcaggagggtgagctggcctocacacaaagcgagctcaccctcagccagaagcactggctgtcagaccgcacc 
tacacctgccaggtcacctatcaaggtcacacctttgaggacagcaccaagaagtgtgcagattccaacccgagaggggtgagcgcctac 

10 ctaagccggcccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtctggtggtggacctggcacccagcaaggggac 
cgtgaacctgacctggtcccgggccagtgggaagcctgtgaaccactccaccagaaaggaggagaagcagcgcaatggcacgttaacc 
gtcacgtccaccctgccggtgggcacccgagactggatcgagggggagacctaccagtgcagggtgacccacccccacctgcccagg 
gccctcatgcggtccacgaccaagaccagcggcccgcgtgctgccccggaagtctatgcgtttgcgacgccggagtggccggggagcc 
gggacaagcgcaccctcgcctgcctgatccagaacttcatgcctgaggacatctcggtgcagtggctgcacaacgaggtgcagctcccg 

15 gacgcccggcacagcacgacgcagccccgcaagaccaagggctccggcttcttcgtcttcagccgcctggaggtgaccagggccgaat 
gggagcagaaagatgagttcatctgccgtgcagtccatgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgtaaatccc 
ggtaaagcggatccttcgaagctcccatoctgggccattaccttaatctcagtaaatggaatilttgtgatatgctgcctgacctactgctt^^ 
ccaagatgcagagagagaaggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgata 

20 

AA 

5B9-scFv-human IgE Fc (CH2-CH3-CH4)-CD80 

trirfsaqllgllvlwipgstadivmtqaafsnpvtlgtsasiscrssksllhsngitylywylqlq)gqspqlliyqms 
nlasgvpdrfsssgsgtdftlrisrveaedvgvyycaqnlelpltfgagtklelkrggggsggggsggggssqvqlkqsgpglvqssqsl 

25 sitctvsgfslllyavhvmqspgkglewlgviwsggitdynaafisrlsitkddsksqvffkmnslqpndtaiy^^ 

amdywgqgtsvtvssdhvcsrdftpplykilqsscdggghQjptiqllcIvsgytpgtinitwledgqvmdvdlstasttqegelastqs 
eltlsqkhwlsdriytcqvtyqghtfedstidccadsnprgvsaylsrpspfdlfirksptitclvvdlapskgtvnl^^ 
keekqmgtltvlstlpvgtrdwiegetyqcrvthphlpralmrstlJctsgpraapevyafalpewpgsrdkrtlacU^ 
wlhnevqlpdaihsttqprktkgsgffVfsrlevtraeweqkdeficravheaaspsqtvqravsvnpgkadpsklpswaitlisvngif 

30 viccltycfaprcrerrmerlrresvrpv 

NT 

2el2-scFv-IgAH IgA-T4-CD80 
180 
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aagcttatggallltcaagtgcagattttcagcttcclgctaatcagtgcttcagtcataalgtccagaggagtcgacatt 
gtgctcacccaatctccagcttelttggctgtgtctolaggtcagagagccaccatctcctgcagagccagtgaaagtgttgaatattat^^ 
caagtttaatgcagtggtaccaacagaaaccaggacagccacccaaactoctcatctctgctgcatccaacgtagaatctggggtccctgc 
caggtttagtggcagtgggtctgggacagacttcagcctcaacatccatcctgtggaggaggatgatattgcaatgtatttctgtcagcaaag 
5 taggaaggttccttggacgttcggtggaggcaccaagctggaaatcaaacggggtggcggtggctcgggcggaggtgggtcgggtggc 
ggcggatctcaggtgcagctgaaggagtcaggacctggcctggtggcgccctcacagagcctgtccatcacatgcaccgtctcagggttc 
tcattaaccggctatggtgtaaactgggttcgccagcctecaggaaagggtctggagtggctgggaatgatatggggtgatggaagcaca 
gactataattragctcticaaatccagactgagcatcaccaaggacaactccaagagccaagttttcttaaaaatgaacagtctgcaaactgat 
gacacagccagatactactgtgccagagatggttalagtaactlisattactatgtlatggactactggggtcaaggaaccto^ 

1 0 cctcagatx5agccagttccctcaacta;acctaccc<a.tctccctcaactccacctaccccatctccctcatgctgccacccccgactgtcact . 
gcaccgaccggccctcgaggacctgctcttagglteagaagcgatcctcacgtgcacactgaccggcctgagagatgcctcaggtgtcac 
cttcacctggacgccctcaagtgggaagagcgctgttcaaggaccacctgaccgtgacctctgtggctgctacagcgtgtccagtgtcctg 
ccgggctgtgccgagccatggaaccalgggaagaccttcacttgcactgctgcctaccccgagtccaagaccccgctaaccgccaccctc 
tcaaaatccggaaacacattccggcccgaggtccacctgctgccgccgccgtcggaggagctggccctgaacgagctggtgacgctga 

15 cgtgcctggcacgtggcttcagccccaaggatgtgctggttcgctggctgcaggggtoacaggagctgccccgcgagaagtacctgactt 
gggcatcccggcaggagcccagccagggcaccaccaccttcgctgtgaccagcatactgcgcgtggcagccgaggactggaagaagg 
gggacaccttctcctgcatggtgggccacgaggccctgccgctggccttcacacagaagaccatcgaccgcttggcgggtaaacccacc 
catgtcaatgtgtctgttgtcatggcggaggtggacgcggatcxittcgaacaacctgctcccatcctgggccattaccttaatctcagtaaatg 
gaatttttgtgatatgctgcctgacctactgctttgccccaagatgcagagagagaaggaggaatgagagattgagaagggaaagtgtacg 

20 ccctgtataaatcgatac 



AA 

2eI2-scFv-IgAH IgA-T4-CD80 

25 mdfqvqifefllisasvimsrgvdivltqspaslavslgqratiscrasesveyyvtslmqwyqqkpgqppkllis 
aasnvesgvparfsgsgsgtdfslnihpveeddiamyfcqqsrkvpwtfgggtkleikrggggsggggsggggsqvqlkesgpglva 
psqslsitctvsgfisltgygmwvrqppgkglewlgmiwgdgstdynsalksrlsitkdnsksqvflknmslqtddtar^ 
nfhy3rvmdywgqg1sv1^^ssdqpvps1pptpspsfpptpspscchprlslhrpaledlllgseantctltglrdasg\^ 
vqgppdrdlcgcysvssvlpgcaepwnhgktftctaaypesktpltatlsksgutfrpevhllpppseelalnelvtltclargfepkdvlv 

30 rwlqgsqelprekyltwasrqepsqgtttfavtsili^aaedwkkgdtfscmvghealplaftqlctidrlagkpthvnvsvvmaevda 
dpsnnllpswaitlisvngifviccltycfaprcrerrmerlrresvrpv 

NT 
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2el2-scFv-hiiinan IgE Fc (CH2-CH3-CH4)-CD80 

aagcttatggattttcaagtgcagattttcagcttcctgctaatcagtgcttoagtcataalgtccagaggagtcg^ 
gtg<rtcacccaatctccagcttctttggctgtgtctc1aggtcagagagccaccatctc(rtgcagagccagtgaaagtgttgaa 
caagtttaatgcagtggtaccaacagaaaccaggacagccacccaaactcctcatctctgctgcatocaacgtagaatctggggtccctgc 
5 caggtttagtggcagtgggtctgggacagacttcagcctcaacatccatcctgtggaggaggatgatattgcaatgtatttctgtcagcaaag 
taggaaggttccttggacgttcggtggaggcaccaagctggaaatcaaacggggtggcggtggctcgggcggaggtgggtcgggtggc 
ggcggatctcaggtgcagctgaaggagtcaggacctggcctggtggcgccctcacagagcctgtccatcacatgcaccgtctcagggttc 
tcattaaccggctatggtgtaaactgggttcgccagcctccaggaaagggtctggagtggctgggaatgatatggggtgatggaagcaca 
gacMaattcagctetcaaatccagactgagcatcacc^ggacaactccaagagccaagttttcttaaaaatgaacagtctgcaaactgat 
10 gacacagccagatactactgtgccagagatggttatagtaactttcattactatgtlatggaclactggggtcaaggaacctcagtcaccg^^^ 
cctcagatcacgtctgctccagggacttcaccccgcc(»ccgtgaagatcttacagtogtcctgcgacggcggcgggcacttccccccg^ 
ccatocagctcctgtgcctcgtctctgggtacaccccagggactatcaacatcacctggctggaggacgggcaggtcatggacgtggactt 

acxjtacacctgccaggtcacctatcaaggtcacacctttgaggacagcaccaagaagtgtgcagattccaacccgagaggggtgagcgc 
15 ctacctaagccggcccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtctggtggtggacctggcacccagcaaggg 
gaccgtgaacctgacctggtcccgggccagtgggaagcctgtgaaccactccaccagaaaggaggagaagcagcgcaatggcacgtta 
accgtcacgtocaccctgccggtgggcacccgagactggatcgagggggagacctaccagtgcagggtgacccacccccacctgccc 
agggccctcatgcggtccacgaccaagaccagcggcccgcgtgctgccccggaagtctatgcgtttgcgacgccggagtggccgggg 
agccgggacaagcgcaccctogcctgcctgatccagaacttcatgcctgaggacatctcggtgcagtggctgcacaacgaggtgcagct 
20 cccggacgcccggcacagcacgacgcagccccgcaagaccaagggctocggcttcttcgtcttcagccgcctggaggtgaccagggc 
cgaatgggagcagaaagatgagttcatctgccgtgcagtccatgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgtaa 
atcccggtaaagcggatccttcgaagctoscatcctgggccattaccttaatctcagtaaatggaalilttgtgatatgctgw^ 
tttgccccaagatgcagagagagaaggaggaatgagagattgagaagggaaagtgtacgccctgtataaatcgata 



AA 

2el2-scFv-human IgE Fc (CH2-CH3-CH4)-CD80 

mdfqvqifsfllisasvimsrgvdivltqspaslavslgqratiscrasesveyyvtslmqwyqqkpgqppkllis 

aasnvesgvparfsgsgsgtdfslnihpveeddiamyfcqqsrkvpwtfgggtkleikrggggsggggsggggsqvqlkesgpglva 
30 psqslsitctvsgfsltgygvnwvrqppgkglewlginiwgdgstdynsalksrlsitkdnsksqvfllonnslqtddtaryycardgys 
nfhyyvmdywgqgtsvtvssdhvcsrdftpptvkilqsscdggghfpptiqllclvsgytpgtinitwledgqvmdvdlstasttqege 
lastqseltlsqldiwlsdrtytcqvtyqghtfedstkkcadsnprgvsaylsrpspfdlfirksptitclvvdlapskgtvnltwsrasgkpv 
nhstrkeekqmgtll^tlpvgtrdwiegelyqcmhphlpralmrslltosgpraapevyafatpewpgsrdkrtlacliqnfm 
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isvqwlhnevqlpdarhsttqprktkgsgffvfsrlevtraeweqkdeficravheaaspsqtvqravsvnpgk^^ 
ngifviccltycfaprcrerrmerlrresvrpv 

NT 

5 500A2 scFv 

atgttgtatecatctcagctccttgggcttttactcttctggatttcagcctccagaagtgacatagtgctgactcagac^^ 
cagccactctgtctEtaattcctggagaaagagtcacaatgacctgtaagaccagtcagaatattggcacaatcttacactggtatcaccaaa 
aaccaaaggaggctccaagggctctcatcaagtatgcttcgcagtccattcctgggatcccctccagattcagtggcagtggttcggaaaca 
gatttcactctcagcatcaataacctggagcctgatgatatcggaatttattactgtcaacaaagtagaagctggcctgtcacgttcgg^^ 
10 gcaccaagctggagataaaacggggtggcggtggctcgggcggaggtgggtcgggtggcggcggatctcaggtcaagctgcagcagt 
ccggttctgaactagggaaacctggggcctcagtgaaactgtcctgcaagacttoaggctacatattcacagatcactatatttcttgggtgaa 
acagaagcctggagaaagcctgcagtggataggaaatgtttatggtggaaatggtggtacaagctacaatcaaaaattccagggcaaggc 
cacactgactgtagataaaatctclagcacagcctacatggaactcagcagcctgacatotgaggattctgccatctattactgtgcaagaag 
gccggtagcgacgggccalgctatggactactggggtcaggggatccaagttaccgtctcctctgatc 

15 

AA 

500A2 scFv 

mlytsqllglllfwisasrsdivltqtpatlslipgervtmtcktsqnigtilhwyhqkpkeapralikyasqsipgip 
srfsgsgsetdftlsimlepddigiyycqqsrswpvtfgpgtkleikrggggsggggsggggsqvklqqsgselgkpgasvklsckts 
20 gyiftdhyiswvkqkpgeslqwignvyggnggtsynqkfqgkatltvdkisstaymelssltsedsaiyycarrpvatghamdyw 
qgiqvtvssd 



5' oligo: 

Name : hIgAbcIS 

Sequence : GTTGTTGATCAGCCAGTTCCCTCAACTCCACCTACC 
3' oligo: 

Name : IgA3BB 

GTTGTTTTCGAAGGATCCGCGTCCACCTCCGCCATGACAACAGA 



5' oligo: 

Name : IgGWT3 
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GTTGTTTTCGAAGGATCCGCTTTACCCGGAGACAGGGAGAGGCTCTT 
3' oligo: 

Name : hIgGWTS 

GTTGTTAGATCTGGAGCCCAAATCTTGTGACAAAACTCACACATG 
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5' oligo: 



Name 



: FADD5 



Sequence 



5 GTTGTGGATCCTTCGAACCCGTTCCTGGTGCTGCTGCACTCGGTGTCG 



3' oligo: 



Name 



: FADD3 



Sequence 

10 GTTGTTATCGATCTCGAGTTATCAGGACGCTTCGGAGGTAGATGCGTC 



FADD-CSSCFV: 



GtggatEcttcgaacccgttcctggtgctgctgcactcggtgtcgtccagcctgtcgagcagcgagctgaccgagct 



caagttcctatgcctcgggcgcgtgggcaagcgcaagctggagcgcgtgcagagcggcctagacctcttctccatgctgctggagcaga 
15 acgacctggagcccgggcacaccgagctcctgcgcgagctgctcgcctccctgcggcgccacgacctgctgcggcgcgtcgacgactt 
cgaggcgggggcggcggccggggccgcgcctggggaagaagacctgtgtgcagcatttaacgtcatatgtgataatgtggggaaagat 
tggagaaggctggctcgtcagctcaaagtctcagacaccaagatcgacagcatcgaggacagatacccccgcaacctgacagagcgtgt 
gcgggagtcactgagaatctggaagaacacagagaaggagaacgcaacagtggcccacctggtgggggctctcaggtcctgccagatg 
aacctggtggctgacctggtacaagaggttcagcaggcccgtgacctccagaacaggagtggggccatgtccccgatgtcatggaactc 
20 agacgcatctacctccgaagcgtcctgataactcgagatcgataacaac 

Peptide sequence: 

vdpsnpflvllhsvssslssseltelkflclgrvgkrklervqsgldlfsmlleqndlepghtellrellasln-hdllrrv 
ddfeagaaagaapgeedlcaafnvicdnvgkdwrrlarqlkvsdtkidsiedrypmltervreslriwkntekenatvahlvgalrscq 
25 mnlvadlvqevqqardlqnrsgamspmswnsdastseas 

Name : HCD28tm5B 

GTTGTGGATCCTCCCTTTTGGGTGCTGGTGGTGGTTGGTGTCCTGGCTT 
30 GCTATAGCTTG 



Name 



: HCD28tm3S 
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GTTGTTTCGAACCCAGAAAATAATAAAGGCCACTGTTACTAGCAAGCT 
ATAGCAAGCCAG 

HCD28tm5' 

5 GTTGTGGATCCTCCCTTTTGGGTGCTGGTGGT 
HCD28tm3' 

GTTGTTTCGAACCCAGAAAATAATAAAGGCCAC 



HCDSOtmS' 

GTTGTGGATCCTCCTGCTCCCATCCTGG 
HCDSOtmS' 

GTTGTTTCGAACGGCAAAGCAGTAGGTCAGGC 



15 Name : MFADD5BB 

Sequence 

GTTGTGGATCCTTCGAACCCATTCCTGGTGCTGCTGCACTCGCTG 



20 Name : MFADD3XC 

Sequence 

GTTGTTATCGATCTCGAGTCAGGGTGTTTCTGAGGAAGACAC 



Murine FADD Nucleotide sequence (full length, but without flanking -Ig or 

25 transmembrane sequences): 

Gtggatccttcgaacatggacccattcctgglgctgctgcactcgctgtccggcagcctgtcgggcaacgatctgat 
ggagctcaagttcttgtgccgcgagcgcgtgagcaaacgaaagctggagcgcgtgcagagtggcctggacctgttcacggtgctgctgg 
agcagaacgacctggagcgcgggcacaccgggctgctgcgcgagttgctggcctcgctgcgccgacacgatctactgcagcgcctgga 
cgacttcgaggcggggacggcgaccgctgcgcccccgggggaggcagatctgcaggtggcatttgacattgtgtgtgacaatgtgggg 

30 agagactggaaaagactggcccgcgagctgaaggtgtctgaggccaagatggatgggattgaggagaagtacccccgaagtctgagtg 
agcgggtaagggagagtctgaaagtctggaagaatgctgagaagaagaacgcctcggtggccggactggtcaaggcgctgcggacct 
gcaggctgaatctggtggctgacctggtggaagaagcccaggaatctgtgagcaagagtgagaatatgtccccagtactaagggattcaa 
ctgtgtcttcctcagaaacaccctgactcgagatcgat 
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Murine FADD 

vdpsnmdpflvllhslsgslsgndlmelkflcrervskrklervqsgldlftvlleqndlerghtgllrellaslrrhdll 
qrlddfeagtataappgeadlqvafdivcdnvgrdwkrlarelkvseakmdgieekyprslsemesikvwto^ 
5 alrtcrlnlvadlveeaqesvsksenmspvlrdstvsssetp 



Name : MCASP3-5 
10 Sequence 

GTTGTGGATCCTTCGAACATGGAGAACAACAAAACCTCAGTGGATTCA 
Name : MCASP3-3 
Sequence 

GTTGTTATCGATCTCGAGCTAGTGATAAAAGTACAGTTCTTTCGT 

15 



Name : mcasp8-5 
Sequence 

20 GTTGTTTCGAACATGGATTTCCAGAGTTGTCTTTATGCTATTGCTG 
Name : mcasp8-3 
Sequence 

GTTGTTATCGATCTCGAGTCATTAGGGAGGGAAGAAGAGCTTCTTCCG 



Name : hcasp3-5 
Sequence 

GTTGTGGATCCTTCGAACATGGAGAACACTGAAAACTCAGTGGAT 
Name : hcasp3-3 
30 Sequence 

GTTGTTATCGATCTCGAGTTAGTGATAAAAATAGAGTTCTTTTGTGAG 
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Name : hcasp8-5 
Sequence 

GTTGTGGATCCTTCGAACATGGACTTCAGCAGAAATCTTTATGAT 
Name : hcasp8-3 
5 Sequence 

GTTGTTATCGATGCATGCTCAATCAGAAGGGAAGACAAGTTTTTTTCT 



HuIgGMHWC 

10 gtt gtt gat cag gag ccc aaa tot tct gac aaa act cac aca tct cca ccg tec cca gca cct gaa 

etc ctg ggt gga ccg tea gtc ttc c 



15 2H7-human IgE (CH2-CH3-CH4) 

aagcttgccgccatggattttcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 
aattgttctctcccagtctccagcaatcctgtctgcatctccaggggagaaggtcacaatgacttgcagggccagctcaagtgtaagttacat 
gcactggtaccagcagaagccaggatcctcccccaaaccctggatttatgccccatccaacctggcttctggagtccctgctcgcttcagtg 
gcagtgggtctgggacctcttactctctcacaatcagcagagtggaggctgaagalgctgccacttattactgccagcagtggagttttaacc 

20 cacccacgttcggtgctgggaccaagctggagctgaaaggtggcggtggctcgggcggtggtggatctggaggaggtgggagctctoa 
ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacacatttaccagtt 
acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatoag 
aagttcaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 
gtctatttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtctctgatcacgt 

25 ctgctccagggacttcaccccgcccaccgtgaagatcttacagtcgtcctgcgacggcggcgggoacttccccccgaccatecagctcct 
gtgcctcgtctctgggtacaccccagggactatcaacatcacctggctggaggacgggcaggtcatggacgtggacttgtccaccgcctct 
accacgcaggagggtgagctggcctccacacaaagcgagctcaccctcagccagaagcactggctgtcagaccgcacctacacctgcc 
aggtcacctatcaaggtcacacctttgaggacagcaccaagaagtgtgcagattccaacccgagaggggtgagcgcctacctaagccgg 
cccagcccgttcgacctgttcatccgcaagtcgcccacgatcacctgtctggtggtggacctggcacccagcaaggggaccgtgaacctg 

30 acctggtcccgggccagtgggaagcctgtgaaccactccaccagaaaggaggagaagcagcgcaatggcacgttaaccgtcacgtcca 
ccctgccggtgggcacccgagactggatcgagggggagacctaccagtgcagggtgacccacccccacctgcccagggccctcatgc 
ggtccacgaccaagaccagcggcccgcgtgctgccccggaagtctatgcgtttgcgacgccggagtggccggggagccgggacaagc 
gcaccctcgcctgcctgatccagaacttcatgcctgaggacatctcggtgcagtggctgcacaacgaggtgcagctcccggacgcccgg 
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cacagcacgacgcagccccgcaagaccaagggctccggcttcttcgtcttcagccgcctggaggtgaccagggccgaatgggagcaga 
aagatgagttcatctgccgtgcagtocatgaggcagcgagcccctcacagaccgtccagcgagcggtgtctgtaaatcccggtaaat^^^ 
atctaga 

AA 

2H7 scFv IgE (CH2-CH3-CH4) 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsgtsysltisrveaedaatyycqqwsfhpptfgagtklelkggggsggggsggggssqaylqqsgaelvrpgasvk 
msckasgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatllYdksssteymqlssllsedsavyf^ 
ywyfdvwgtgttvtvsdhvcsrdftpptvkilqsscdggghQjptiqllclvsgytpgtinitwk^^ 
eltlsqkhwlsdrtytcqvlyqghtfedstkkcadsnprgvsaylsrpspfdlfirksptitolwdlapskgf^ 
keekqmgtlmstlpvgtrdwiegefyqcrvlliphlpralmrsttktsgpraapevyafatpewpgsrdkrtlac^ 
wlhnevqlpdarhsttqprktkgsgffvfsrlevtraeweqkdeficravheaaspsqtvqravsvnpgk 



NT 

2H7 scFv MH (SSS) MCH2WTCH3 

aagcttgccgccatggatmcaagtgcagattttcagcttcctgctaatcagtgcttcagtcataattgccagaggaca 

aattgttctctcccagtctocagcaatcctgtotgcatctocaggggagaaggtcacaatgacttgcagggccagctcaagt^^^ 

gcactggtaccagcagaagajaggafcctoccccaaaccctggatttatgasccatccaacctggcttctggagtccctgctc^^ 

gcagtgggtotgggacctcttactetctcacaatcagcagagtggaggctgaagatgctgccacttattactgccagca^^^ 

cacccacgttcggtgctgggaccaagctggagctgaaagatggcggtggctcgggcggtggtggatctggaggaggtgggagctctca 

ggcttatctacagcagtctggggctgagctggtgaggcctggggcctcagtgaagatgtcctgcaaggcttctggctacaca^ 

acaatatgcactgggtaaagcagacacctagacagggcctggaatggattggagctatttatccaggaaatggtgatacttcctacaatcag 

aagttoaagggcaaggccacactgactgtagacaaatcctccagcacagcctacatgcagctcagcagcctgacatctgaagactctgcg 

gtctamctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggcacagggaccacggtcaccgtrt^ 

ggagcccaaatcttctgacaaaactcacacatccccaccgtccccagcacctgaactcctggggggatcgtcagtctto^^^ 

aacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagttc 

aactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtgtggtcagc 

gtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagcccccatcgagaa 

aacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaagaaccaggtc 

agcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactacaaga 
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AA 

5 2H7scFvMH(SSS)MCH2WTCH3 

mdfqvqifsfllisasviiargqivlsqspailsaspgekvtmtcrasssvsymhwyqqkpgsspkpwiyapsn 
lasgvparfsgsgsg^sysltisrveaedaatyyaiqwsfiipptfgagtklelkdgggsggggsggggssqaylqqsgaelvrpgasvk 
msckBsgytftsynmhwvkqtprqglewigaiypgngdtsynqkfkgkatltvdkssstaymqlssltsedsav)^^ 
ywyfdvwgtgttvtvssdqepkssdkflitsppspapellggssvflQ)pkpkdtImisrtpevtcwvdvshedpevkfhA^ 
10 evhnaktkpreeqynslyrwsvllYlhqdwlngkeykckvsnkalpapiektiskakgqprepqvyllppsrdel^ 
gfypsdiavewesngqpemykttppvldsdgsfflyskltvdksmqqgnvfscsvmheaJhnhytqkslslsp^ 

NT 

5B9 scFv MTHWTCH2CH3 

15 aagcttgccgccatgaggttctctgctcagcttctggggctgcttgtgctctggatccctggatccactgcagatattgt 
gatgacgcaggctgcattctccaatccagtxactettggaacatoagcttccatctcctgcaggtctagtaagagtctcctacatagtaatggc 
atcacttatttgtaltggtatctgcagaagccaggccagtctcctcagctcctgatttatcagatgtccaaccltgcctcagga^^ 
gttcagtegcagtgggtcaggaactgatttcacactgagaatcagcagagtggaggctgaggatgtgggtgtttattactgtgctcaaaatct 
agaacttccgctcacgttcggtgctgggaccaagctggagctgaaacggggtggcggtggctcgggcggtggtgggtcgggtggcggc 

20 ggatcgtcacaggtgcagctgaagcagtcaggacctggcctagtgcagtcctcacagagcctgtccatcacctgcacagtctctggtttctc 
attaactacctatgctgtacactgggttcgccagtctccaggaaagggtctggagtggctgggagtgatatggagtggtggaatcacagact 
ataatgcagctttcaMccagactgagcatcaccaaggacgattccaagagccaagltflctttaaaatgaacagtctgcaacctaatgacac 
agccatttattactgtgccagaaatgggggtgalaaclacccttatlactatgctatggactectggggtcaaggaacctcagtcacc^^^ 
tctgatcaggag(xcaaatettctgacaaaactcaceicatocccacx;gtccccagcacctgaactcctggggggaccgtcagtcttcctott 

25 ccccccaaaacccaaggacaccctcatgatctcccggacccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgag 
gtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccgcgggaggagcagtacaacagcacgtaccgtg 
tggtcagcgtcctcaccgtcctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagccctcccagccccc 
atcgagaaaacaatctccaaagccaaagggcagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagctgaccaaga 
accaggtcagcctgacctgcctggtcaaaggcttctatcccagcgacatcgccgtggagtgggagagcaatgggcagccggagaacaa 

30 ctacaagaccacgcctcccgtgctggactccgacggctccttcttcctctacagcaagctcaccgtggacaagagcaggtggcagcaggg 
gaacgtcttctcatgctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctctccctgtctccgggtaaatgatctaga 

AA 
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5B9 scFv MTHWTCH2CH3 

mrfsaqllgUvlwipgstadivmtqaafsnpvtlgtsasiscrssksUhsngitylywylqkpgqspqlliyqms 
nlasgypdrfsssgsgtdftWsrveaedvgvyycaqnlelpltfgagtklelkrggggsggggsggggssqvqlkqsgpglvqssqsl 
sitctvsgfslttyavhvmqspgkglewlgviwsggitdynaafisrlsitkddsksqvffknuislqpndtaij^^ 
5 amdywgqgtsvtYssdqepkssdklhtsppspapellggpsvfl:Q)pkpkdtlmisrtpevtcvvvdvshedpevkfiiwyvd^^ 
vhnaktkpreeqynstyrvvsvltvlhqdwlngkeykckvsnkdpapiektiskakgqprepqvytlppsrdeltkn 
ypsdiavewesngqpennykttppvldsdgsfflyskltvdksrwqqgnvfscsvmhealhnhytqkslslspgk 



10 

From the foregoing, it will be appreciated that, ahhough specific embodiments of 
the invention have been described herein for the purpose of illustration, various modifications 
may be made without deviating from the spirh and scope of the invention. Accordingly, the 
15 present invention is not limited except as by the appended claims. 
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CLAIMS 

1 . A binding domain-immunoglobulin fusion protein, comprising: 
5 (a) a binding domain polypeptide that is fiised to an immunoglobulin hinge region 

polypeptide, wherein said hmge region polypeptide is selected from the group consisting of (i) a 
wild-type human IgGl immunoglobulin hinge region polypeptide, (ii) a mutated human IgGl 
immunoglobulin hinge region polypeptide that is derived from a wild-type immunoglobulin 
hinge region polypeptide having three or more cysteine residues, wherein said mutated human 

10 IgGl unmunoglobulm hmge region polypeptide contains two cysteine residues and wherein a 
fibrst cysteine of the wild-type hinge region is not mutated, (iii) a mutated human IgGl 
immunoglobulin hinge region polypeptide that is derived from a wild-type immunoglobulin 
hinge region polypeptide having three or more cysteine residues, wherein said mutated human 
IgGl immunoglobulin hinge region polypeptide contains no more than one cysteine residue, and 

15 (iv) a mutated human IgGl immunoglobulm hinge region polypeptide that is derived from a 
wild-type immunoglobulin hinge region polypeptide having three or more cysteine residues, 
wherein said mutated human IgGl immunoglobulin hinge region polypeptide contains no 
cysteine residues; 

(b) an immunoglobulin heavy chain CH2 constant region polypeptide that is fiised to 
20 the hinge region polypeptide; and 

(c) an immunoglobulin heavy chain CHS constant region polypeptide that is fiised to 
the CH2 constant region polypeptide, 

wherein: 

(1) the bmding domain-immunoglobulm fusion protem is capable of at least 
25 one unmunological activity selected fiiom the group consisting of antibody dependent cell- 
mediated cytotoxicity and complement fixation, and 

(2) the binding domain polypeptide is capable of specifically binduig to an 

antigen. 

30 2. An isolated binding domain-immunoglobulin fusion protein comprising: a) a binding 
domain polypeptide capable of specifically bmding to an antigen; b) an immunoglobulin hinge 
region polypeptide fused to said binding domain polypeptide, said immunoglobulin hinge region 
polypeptide comprising first, second, and third cysteine residues, where said first cysteine reside 
192 
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is N-terminal to said second cysteine and said second cysteine is N-terminal to said third 
cysteine, wherein said first cysteine residue is not mutated and one or both of said second and 
tlikd cysteine residues is substituted or deleted; and c) an N-terminally truncated 
immunoglobulin heavy chain constant region polypeptide fused to said immunoglobulin hinge 
5 region polypeptide, wherein the binding domain-immunoglobulin fusion protein is capable of at 
least one immunological activity selected from the group consisting of antibody dependent cell- 
mediated cytotoxicity and complement fixation. 

3. The binding domain-immunoglobulin fusion protein of claim 1 or 2 wherein the binding 
10 domain polypeptide comprises at least one immunoglobulin variable region polypeptide that is 

selected from the group consistmg of an immunoglobulin light chain variable region polypeptide 
and an immunoglobulin heavy chain variable region polypeptide. 

4. A binding domain-immunoglobulin fusion protein according to claim 3 which comprises 
15 an immunoglobulin heavy chain variable region polypeptide, wherein said heavy chain variable 

region polypeptide is a human immunoglobulin heavy chain variable region polypeptide 
comprising a mutation at an amino acid at a location corresponding to amino acid position 1 1 in 
the first framework region of the heavy chain variable region. 

20 5. A binding domain-immunoglobulin fiision protein according to claim 3 which comprises 

a polypeptide having a sequence selected from the group consisting of SEQ ID NO: and SEQ 

IDNO:_. 

6. The binding domain -immunoglobulin fusion protein of claim 3 wherein the 
25 immunoglobulin variable region polypeptide is derived from a human immunoglobulin. 

7. The binding domain -immunoglobulin fiision protein of claim 3 wherein the 
immunoglobulin variable region polypeptide comprises a humanized immunoglobulin 
polypeptide sequence. 

30 

8. The binding domain-immunoglobulin fiision protein of claim 3 wherein the 
immunoglobulin variable region polypeptide is derived from a murine immunoglobulin. 
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9. The binding domain-immunoglobulin fusion protein of claim 1 or 2 wherein the binding 
domain polypeptide comprises; 

(a) at least one immunoglobulin light chain variable region polypeptide; 

(b) at least one immunoglobulin heavy chain variable region polypeptide; and 

5 (c) at least one linker polypeptide that is fused to the polypeptide of (a) and to the 

polypeptide of (b). 

10. The binding domain-immunoglobulin fusion protein of claun 9 wherein the 
immunoglobulin light chain variable region and heavy chain variable region polypeptides are 

10 derived from human immunoglobulins. 

11. The binding domain-immunoglobulin fusion protein of claim 9 wherein the linker 
polypeptide comprises at least one polypeptide having as an amino acid sequence Gly-Gly-Gly- 
Gly-Ser[SEQIDNO:_J. 

15 

12. The binding domain-immunoglobulin fusion protein of claim 9 wherein the linker 
polypeptide comprises at least three repeats of a polypeptide having as an amino acid sequence 
Gly-GIy-Gly-Gly-Ser [SEQ ID NO:_]. 

20 13. A binding domain-immunoglobulin fusion protein according to claim 9 wherein the 
linker comprises a glycosylation site. 

14. The fusion protein of claim 13 wherein the glycosylation site is selected from the group 
consisting of an asparagine-linked glycosylation site, an 0-linked glycosylation site, a C- 

25 mannosylation site, a glypiation site and a phosphoglycation site. 

15. The binding domain-immunoglobulin fusion protein of claim 1 wherein at least one of 
the immunoglobulin heavy chain CH2 constant region polypeptide and the immunoglobulm 
heavy chain CH3 constant region polypeptide is derived from a human immunoglobulin heavy 

30 chain. 
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16. The binding domain-immunoglobulin fusion protein of claim 1 wlierein the 
immunoglobulin heavy chain constant region CH2 and CHS polypeptides are of an isotype 
selected from the group consisting of human IgG and human IgA. 

5 17. The binding domain-immunoglobulin fusion protein of claim 1, 2 or 73 wherein the 
antigen is selected from the group consisting of CD19, CD20, CD22, CD37, CD40, L6, CD2, 
CD28, CD30, CD40, CD50 (ICAM3), CD54 (ICAMl), CD8p, CD86, B7-H1, CD134 (OX40), 
CD137 (41BB), CD152 (CTLA-4), CD153 (CD30 ligand), CD154 (CD40 ligand), ICOS, CD19, 
CD3, CD4, CD25, CDS, CDllb, CD14, CD25, CD56 and CD69. 

10 

18. The binding domain-immunoglobulin fusion protein of claim 1 or 2 wherein the binding 
domain polypeptide comprises a CD 154 extracellular domain. 

19. The binding domain-immunoglobulin fusion protein of claim 1 or 2 wherein the binding 
15 domain polypeptide comprises a CD 154 extracellular domain and at least one immunoglobulin 

variable region polypeptide. 

20. The binding domain-immunoglobulin fusion protein of claun 1 or 2 wherein the binding 
domain polypeptide comprises a CTLA-4 extracellular domain. 

20 

2 1 . The binding domain-immunoglobulin fusion protein of claim 2 or 20 wherein at least one 
of the immunoglobulin heavy chain constant region polypeptides selected from the group 
consisting of a CH2 constant region polypeptide and a CH3 constant region polypeptide is a 
human IgGl constant region polypeptide. 

25 

22. The binding domain-immunoglobulin fusion protein of claim 20 wherein at least one of 
the unmunoglobulin heavy chain constant region polypeptides selected from the group 
consisting of a CH2 constant region polypeptide and a CH3 constant region polypeptide is a 
human IgA constant region polypeptide. 

30 

23 . A binding domain-immunoglobulin fusion protein, comprising: 

(a) a binding domain polypeptide that is fused to an immunoglobulin hinge region 
polypeptide; 
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(b) an immunoglobulin heavy cliain CH2 constant region polypeptide that is fused to 
the hinge region polypeptide; and 

(c) an immunoglobulin heavy chain CHS constant region polypeptide that is fiised to 
the CH2 constant region polypeptide, 

5 wherein: 

(1) the binding domain polypeptide comprises a CTLA-4 extracellular 
domain that is capable of specifically binding to at least one CTLA-4 ligand selected from the 
group consisting of CD80 and CD86, 

(2) the immunoglobulin hinge region polypeptide comprises a polypeptide 
1 0 that is selected from the group consisting of a human IgA hinge region polypeptide and a human 

IgGl hinge region polypeptide, 

(3) the immunoglobulin heavy chain CH2 constant region polypeptide 
comprises a polypeptide that is selected from the group consisting of a human IgA heavy chain 
CH2 constant region polypeptide and a human IgGl heavy chain CHE constant region 

15 polypeptide, 

(4) the immunoglobulin heavy chain CH3 constant region polypeptide 
comprises a polypeptide that is selected from the group consisting of a human IgA heavy chain 
CH3 constant region polypeptide and a human IgGl heavy chain CH3 constant region 
polypeptide, and 

20 (5) the binding domain-immunoglobulin fiision protein is capable of at least 

one unmunological activity selected from the group consisting of antibody dependent cell- 
mediated cytotoxicity and complement fixation. 

24. A binding domain-immunoglobulin fusion protein, comprising: 
25 (a) a bmding domain polypeptide that is fijsed to an immunoglobulin hinge region 

polypeptide, wherein said hinge region polypeptide comprises a human IgE hinge region 
polypeptide; 

(b) an immunoglobulin heavy chain CH2 constant region polypeptide that is fused to 
the hinge region polypeptide, wherein said CH2 constant region polypeptide comprises a human 

30 IgE CH2 constant region polypeptide; and 

(c) an immunoglobulin heavy chain CHS constant region polypeptide that is fused to 
the CH2 constant region polypeptide, wherein said CHS constant region polypeptide comprises a 
human IgE CHS constant region polypeptide 
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wherein: 

(1) the binding domain-immunoglobulin fusion protein is capable of at least 
one immunological activity selected from the group consisting of antibody dependent cell- 
mediated cytotoxicity and induction of an allergic response mechanism, and 

(2) the binding domain polypeptide is capable of specifically binding to an 

antigen. 

25 . A binding domain-immunoglobulin fiision protein according to claim 24 that comprises a 

human IgE CH4 constant region polypeptide. 

26. The binding domain-immunoglobulin fusion protein of claim 24 wherein the antigen is a 
tumor antigen.' 

27. A binding domain-immunoglobulin fiision protein, comprising: 

(a) a binding domain polypeptide that is fused to an immunoglobulin hinge region 
polypeptide, wherein the binding domain polypeptide is capable of specifically binding to at 
least one antigen that is present on an immune effector cell and wherem the hinge region 
polypeptide comprises a polypeptide selected from the group consisting of a human IgA hinge 
region polypeptide, a human IgG hinge region polypeptide, and a human IgE hinge region 
polypeptide; 

(b) an unmunoglobulin heavy chain CH2 constant region polypeptide that is fused to 
the hinge region polypeptide, wherein said CH2 constant region polypeptide comprises a 
polypeptide selected from the group consisting of a human IgA CH2 constant region 
polypeptide, a human IgG CH2 constant region polypeptide, and a human IgE CH2 constant 
region polypeptide; 

(c) an immunoglobulin heavy chain CHS constant region polypeptide that is fiised to 
the CH2 constant region polypeptide, wherein said CHS constant region polypeptide comprises a 
polypeptide selected from the group consisting of a human IgA CHS constant region 
polypeptide, a human IgG CHS constant region polypeptide, and a human IgE CHS constant 
region polypeptide; and 

(d) a plasma membrane anchor domain polypeptide. 
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28. The binding domain-immunoglobulin fusion protein of claim 27 wherein the membrane 
anchor domain polypeptide comprises a transmembrane domain polypeptide. 

29. The binding domain-immunoglobulin fusion protein of claim 27 wherein the membrane 
5 anchor domain polypeptide comprises a transmembrane domain polypeptide and a cytoplasmic 

tail polypeptide. 

30. The binding domain-immunoglobulin fusion protein of claim 29 wherein the cj^plasmic 
tail polypeptide comprises an apoptosis signaling polypeptide sequence. 

10 

31. The binding domain-immunoglobulin fusion protein of claim 30 wherein the apoptosis 
signaling polypeptide sequence is derived from a receptor death domain polypeptide. 

32. The binding domam-immunoglobulin fusion protein of claim 31 wherein the death 
15 domain polypeptide comprises a polypeptide selected from the group consisting of an ITIM 

domain, an ITAM domain, FADD, TRADD, RAIDD, CD95 (FAS/ Apo-1), TNFRl and DR5. 

33. The binding domain-immunoglobulin fusion protein of claim 30 wherein the apoptosis 
signaling polypeptide sequence comprises a polypeptide sequence derived from a caspase 

20 polypeptide that is selected from the group consisting of caspase-3 and caspase-8. 

34. The binding domam-immunoglobulin fusion protein of clarni 27 wherein the plasma 
membrane anchor domain polypeptide comprises a glycosyl-phosphatidylinositol-linlcage 
polypeptide sequence. 

25 

3 5 . The binding domain-immunoglobulin fusion protein of claim 27 wherein the antigen that 
is present on an immune effector cell is selected from the group consisting of CD2, CD28, 
CD30, CD40, CD50 (ICAM3), CD54 (ICAMl), CD80, CD86, B7-H1, CD134 (OX40), CD137 
(4 IBB), CD152 (CTLA-4), CD153 (CD30 ligand), CD154 (CD40 ligand), ICOS, CD19, CD20, 
30 CD22, CD37, L6, CD3, CD4, CD25, CDS, CDl lb, CD14, CD25, CD56 and CD69. 



36. The binding domain-immunoglobulin fusion protein of claim 27 wherein the human IgG 
is human IgGl. 
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37. A binding domain-immunoglobulin fusion protein, comprising: 

(a) a binding domain polypeptide that is fused to an immunoglobulin hinge region 
polypeptide, wherein the binding domain polypeptide is capable of specifically binding to at 
least one antigen that is present on a cancer cell surface and wherein the hinge region 

5 polypeptide comprises a polypeptide selected from the group consisting of a human IgA hinge 
region polypeptide, a human IgG hinge region polypeptide, and a human IgE hinge region 
polypeptide; 

(b) an immunoglobulin heavy chain CH2 constant region polypeptide that is fiised to 
the hinge region polypeptide, wherem said CH2 constant region polypeptide comprises a 

10 polypeptide selected from the group consisting of a human IgA CH2 constant region 
polypeptide, a human IgG CH2 constant region polypeptide, and a human IgE CH2 constant 
region polypeptide; 

(c) an immunoglobulin heavy chain CH3 constant region polypeptide that is fused to 
the CH2 constant region polypeptide, wherein said CH3 constant region polypeptide comprises a 

15 polypeptide selected from the group consisting of a human IgA CH3 constant region 
polypeptide, a human IgG CH3 constant region polypeptide, and a human IgE CH3 constant 
region polypeptide; £md 

(d) a plasma membrane anchor domain polypeptide. 

20 38. The binding domain-immunoglobulin fusion protein of claim 37 wherem the membrane 
anchor domain polypeptide comprises a transmembrane domain polypeptide. 

39. The bmding domain-immunoglobulin fusion protein of claim 37 wherein the membrane 
anchor domain polypeptide comprises a transmembrane domain polypeptide and a cytoplasmic 

25 tail polypeptide. 

40. The binding domain-immunoglobulin fusion protein of claim 37 wherein the membrane 
anchor domain polypeptide comprises a glycosyl-phosphatidylinositol-linkage polypeptide 
sequence. 

30 

41 . The binding domain-immunoglobulin fusion protein of claim 37 wherein the human IgG 
is human IgGl. 
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42. A binding domain-immunoglobulin fusion protein, comprising: 

(a) a binding domain polypeptide that is fUsed to an immunoglobulin hinge region 
polypeptide, wherein said hinge region polypeptide comprises a wild-type human IgA hmge 
■ region polypeptide; 

5 (b) an immunoglobulin heavy chain CH2 constant region polypeptide that is fused to 

the hinge region polypeptide, wherein said CH2 constant region polypeptide comprises a human 
IgA CH2 constant region polypeptide; and 

(c) an unmunoglobulin heavy chain CH3 constant region polypeptide that is fused to 
the CH2 constant region polypeptide, wherein said CHS constant region polypeptide comprises a 
10 polypeptide selected from the group consisting of (i) a wild-type human IgA CH3 constant 
region polypeptide and (ii) a mutated human IgA CH3 constant region polypeptide that is 
incapable of associating with a J chain, 
wherein: 

(1) the binding domain-immunoglobulin fusion protein is capable of at least 
15 one immunological activity selected from the poup consisting of antibody dependent cell- 
mediated cytotoxicity and complement fixation, and 

(2) the binding domain polypeptide is capable of specifically binding to an 

antigen. 

20 43. The binding domain-immimoglobulin fusion protein of claim 42 wherein the mutated 
human IgA CH3 constant region polypeptide that is incapable of associating with a J chaui is 
selected from the group consisting of (i) a polypeptide comprising an amino acid sequence as set 

forth in SEQ ID NO: and (ii) a polypeptide comprising an amino acid sequence as set forth in 

SEQIDNO:_. 

25 

44. A binding domain-immunoglobulm fusion protein, comprising: 

(a) a binding domain polypeptide that is fused to an immunoglobulin hinge region 
polypeptide; 

(b) an immunoglobulin heavy chain CH2 constant region polypeptide that is fiised to 
30 the hinge region polypeptide, wherein said CH2 constant region polypeptide comprises a llama 

CH2 constant region polypeptide that is selected from the group consisting of a llama IgGl CH2 
constant region polypeptide, a llama IgG2 CH2 constant region polypeptide and a llama IgG3 
CH2 constant region polypeptide; and 
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(c) an immunoglobulin heavy chain CH3 constant region polypeptide that is fused to 
the CH2 constant region polypeptide, wherein said CH3 constant region polypeptide comprises a 
llama CH3 constant region polypeptide that is selected from the group consisting of a llama 
IgGl CHS constant region polypeptide, a llama IgG2 CH3 constant region polypeptide and a 
5 llama IgG3 CH3 constant region polypeptide 

wherein: 

(1) the binding domain-immunoglobulin fusion protem is capable of at least 
one immunological activity selected from the group consisting of antibody dependent cell- 
mediated cytotoxicity and induction fixation of complement, and 
10 (2) the binding domain polypeptide is capable of specifically binding to an 

antigen. 

45. A binding domain-immunoglobulin frision protein according to claim 44 wherein the 
immunoglobulin hinge region polypeptide, the llama CH2 constant region polypeptide and the 

15 llama CH3 constant region polypeptide comprise sequences derived from a llama IgGl 
polypeptide and wherein the fusion protein does not include a llama IgGl CHI domain. 

46. A binding domain-immunoglobulin fusion protein according to any one of claims 1, 2, 
23, 24, 27, 37, 42 or 44 wherein the hinge region polypeptide is mutated to contain a 

20 glycosylation site. 

47. The fusion protein of claim 46 wherein liie glycosylation site is selected fix)m the group 
consisting of an asparagine-linked glycosylation site, an O-lmked glycosylation site, a C- 
mannosylation site, a glypiation site and a phosphoglycation site. 

25 

48. A binding domain-immunoglobulin fusion protein according to any one of claims 1, 2, 
23, 24, 27, 37, 42 or 44 wherein the binding domain polypeptide comprises two or more binding 
domain polypeptide sequences wherein each of said binding domain polypeptide sequences is 
capable of specifically binding to an antigen. 

30 

49. A binding domain-unmunoglubulin fusion protein, comprising: 
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(a) a binding domain polypeptide that is fused to an immunoglobulin hinge region 
polypeptide, wherein the hinge region polypeptide comprises an alternative hinge region 

polypeptide sequence; 

(b) an immunoglobulin heavy chain CH2 constant region polypeptide that is fused to 
the hinge region polypeptide; and 

(c) an immunoglobulin heavy chain CH3 constant region polypeptide that is fused to 
the CH2 constant region polypeptide, 

wherein: 

(1) the binding domain-immunoglobulin fusion protein is capable of at least 
one immunological activity selected jBrom the group consisting of antibody dependent cell- 
mediated cytotoxicity and complement fixation, and 

(2) the binding domain polypeptide is capable of specifically binding to an 

antigen. 

50. A binding domain-immunoglobulin fusion protein, comprising; 

(a) a binding domain polypeptide that is fused to an immunoglobulin hinge region 
polypeptide, wherein the binding domain polj^eptide is capable of specifically binding to at 
least one antigen that is present on a cancer cell surface and wherein the hinge region 
polypeptide comprises an alternative hinge region polypeptide sequence; 

(b) an immunoglobulin heavy chain CH2 constant region polypeptide that is fiised to 
the hinge region polypeptide, wherein said CH2 constant region polypeptide comprises a 
polypeptide selected from the group consisting of a human IgA CH2 constant region 
polypeptide, a human IgG CHE constant region polypeptide, and a human IgE CH2 constant 
region polypeptide; 

(c) an immunoglobulin heavy chain CH3 constant region polypeptide that is fused to 
the CH2 constant region polypeptide, wherein said CHS constant region polypeptide comprises a 
polypeptide selected from the group consisting of a human IgA CHS constant region 
polypeptide, a human IgG CHS constant region polypeptide, and a human IgE CHS constant 
region polypeptide; and 

(d) a plasma membrane anchor domain polypeptide. 

51. A bmding domain-immunoglubulin fusion protein according to either claim 49 or claim 
50 wherein the alternative hinge region polypeptide sequence comprises a polypeptide sequence 
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of at least ten continuous amino acids that are present in a sequence selected from the group 
consisting of SEQ ED NOS:_-_. 

52. An isolated polynucleotide encoding a binding domain-immunoglobulin fusion protein 
5 according to any one of claims 1, 2, 23, 24, 27, 37, 42, 44, 49 and 50. 

53. A recombinant expression construct comprising a polynucleotide according to claim 52 
that is operably linked to a promoter. 

10 54. A host cell transformed or transfected with a recombinant expression construct according 
to claim 53. 

55. A method of producing a binding domain-immunoglobulin fusion protein, comprising 
the steps of: 

(a) culturing a host cell according to claim 54 under conditions that permit 
15 expression of the binding domain-immunoglobulin fusion protein; and 

(b) isolating the binding domain-immimoglobulin fusion protein from the host cell 

culture. 

56. A pharmaceutical composition comprising a binding domain-immunoglobulin fusion 
20 protein according to any one of claims 1, 2, 23, 24, 42, 44, 49 or 50 in combination with a 

physiologically acceptable carrier. 

57. A pharmaceutical composition comprising an isolated polynucleotide encoding a binding 
domain-immunoglobulin fusion protein according to any one of claims 1, 2, 23, 24, 27, 37, 42, 

25 44, 49 and 50 in combination with a physiologically acceptable carrier. 

58. The use of a compound according to claim 1 in the preparation of a medicament for the 
treatment of a subject having or suspected of having a malignant condition or a B-cell disorder, 
comprising administering to a patient a therapeutically effective amount of a pharmaceutical 

30 composition selected from the group consisting of the pharmaceutical composition of claim 56 
and the pharmaceutical composition of claim 57. 
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59. The use of claim 58 wherein the malignant condition or B-cell disorder is selected from 
the group consisting of a B-cell lymphoma and a disease characterized by autoantibody 

production. 

5 60. The use of claim 58 wherein the malignant condition or B-cell disorder is selected from 
the group consisting of rheumatoid arthritis, myasthenia gravis, Grave's disease, type I diabetes 
mellitus, multiple sclerosis and an autoimmune disease. 

61. The use of claim 58 wherein the malignant condition is selected fix)m the group 
10 consisting of melanoma, carcinoma and sarcoma. 

62. A bindmg domain-immunoglobulin fusion protein according to claim 2 wherein said 
second cysteine residue is substituted or deleted and said third cysteine residue is not substituted 
or deleted. 

15 

63. A binding domain-immunoglobulin fusion protein according to claim 62 wherein said 
second cysteine residue is substituted and not deleted. 

64. A binding domain-immunoglobulin fusion protein according to claim 63 wherein said 
20 second cysteine is replaced with serine. 

65. A binding domain-immunoglobulin fusion protein according to claim 2 wherein said 
third cysteine residue is substituted or deleted and said second cysteine residue is not substituted 
or deleted. 

25 

66. A binduig domain-immunoglobulin fusion protein according to claim 65 wherein said 
third cysteine residue is substituted and not deleted. 

67. A binding domain-immunoglobulin fusion protein according to claim 66 wherein said 
30 third cysteine is replaced with serine. 

68. A binding domain-immunoglobulin fusion protein according to claun 2 wherein said 
second cysteine and said third cysteine residues are both substituted or deleted. 
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69. A binding domain-immunoglobuiin fusion protein according to claim 68 wherein said 

second cysteine and said third cysteine are substituted. 

70. A binding domain-immunoglobuiin fusion protein according to claim 68 wherein said 
second cysteine and said third cysteine are replaced with serine. 

71 . A binding domain-immunoglobuiin fusion protein accordmg to any one of claims 2, 62, 
63, 64, 65, 66, 67, 68, 69, or 70 wherem said N-terminally truncated immunoglobulin heavy 
chain constant region polypeptide comprises an IgG CH2 constant region polypeptide attached 
to an immunoglobulin heavy chain IgG CHS constant region polypeptide. 

72. A binding domain-immunoglobuiin fusion protein according to any one of claims 2, 62, 
63, 64, 65, 66, 67, 68, 69, or 70 wherein said N-terminally truncated immunoglobulin heavy 
chain constant region polypeptide consist essentially of an IgG CH2 constant region polypeptide 
attached to an immunoglobulin heavy chain IgG CHS constant region polypeptide. 

73. An isolated binding domain-immunoglobuiin fusion protein comprising: a) a binding 
domam polypeptide capable of specifically binding to an antigen, said binding domain 
polypeptide comprising an immunoglobulin light chain variable region polypeptide and an 
immunoglobulin heavy chain variable region polypeptide, wherein the leucine at position 11 in 
the first framework region of said heavy chain variable region polypeptide is substituted or 
deleted; b) an immunoglobulin hinge region polypeptide fused to said binding domain 
polypeptide; and c) an N-terminally truncated immunoglobulin heavy chain constant region 
polypeptide fused to said immunoglobulin hinge region polypeptide, wherein the binding 
domain-immunoglobuiin fusion protein is capable of at least one immunological activity 
selected from the group consisting of antibody dependent cell-mediated cytotoxicity and 
complement fixation. 
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FIG.1A 

2H7scFv-Ig cDNA and predicted amino acid sequence: 

Hindlll Ncol 2H7Vl Leader Peptide-* 

MDP QVQ IPSP h h I SAS 
1 AAOCXTGCCG CC ATGQATTT TCAAGTGCAG ATTTTCAGCT TCCTGCTAAT CAGTQCTTCA 



2H7 

VIIA RGQ IVL SQSP All. SAS 
61 GTCATAATTQ CCAQAGQACA AATTGTTCTC TCCCAGTCTC CAGCAATCCT GTCTGCATCT 

PGEK VTM TOR A8SS VSY MHW 
121 CCAGGQGAGA AGGTCACAAT GACTTGCAQG GCCAQCTCAA GTGTAAGTTA CATGCACTGG 



BamHI 



YQQK PGS SPK PWIY APS NLA 
181 TACCAGCAGA AGCCAGGATC CTCCCCCAAA CCCTGGATTT ATGCCCCATC CAACCTGGCT 

SGVP ARP SQS GSGT SYS LTI 
241 TCTGGAGTCC CT6CTCGCTT CAGTQQCAGT GGGTCTGGGA CCTCTTACTC TCTCACAATC 

SRVE AED AAT YYCQ QWS PNP 
301 AGCAGAGTGG AGGCTGAAGA TGCTGCCACT TATTACTGCC AGCAOTGQAa TTTTAACCCA 



(Gly4Ser)3 Linker 

PTFG AGT KLB LKQG GGS GGG 
361 CCCACGTTCG GTGCTGGGAC CAAGCTGGAG CTGAAAQGTO GCGGTGGCTC GGGCGGTGGT 



2H7 Vh •» 

OSGQ OQS SQA YLQQ SGA ELV 
421 GGATCTGGAG GAGGTGGGAG CTCTCAGGCT TATCTACAGC AGTCTGGGGC TGAGCTGGTG 

RPGA SVK MSG KASG YTP TSY 
481 AGGCCTGGGG CCTCAGTGRA 6ATGTCCTGC AAGGCTTCTO GCTACACATT TACCA6TTAC 

NMHW VKQ TPR QGLE WIG AIY 
541 AATATGCACT GGQTAAAGCA GACACCTAGA CAGGGCCTGG AATGOATTGG AGCTATTTAT 

PGNG DTS YNQ KPKG KAT LTV 
601 CCAGGAAATG GTGATACTTC CTACAATCAG AAGTTCAAGG GCAAGGCCAC ACTGACTGTA 

DKSS STA YMQ LSSL TSB DSA 
661 GACAAATCCT CCAGCACAGC CTACATGCAG CTCAGCAGCC TGACATCTGA AGACTCTGCG 

VYFC ARV VYY SNSY WYP DVW 
721 QTCTATTTCT OTGCAAGAGT GGTGTACTAT AGTAACTCTT ACTGGTACTT OSATGTCTGG 
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FIG.1B 



BClI 

human lgG1 Fc domain 

GTGT TVT VSD QEPK SCD KTH 
781 GGCACAGGGA CCACGGTCAC CGTCTCTQAT CAGGAGCCCA AATCTTGTGA CAAAACTCAC 



TCPP CPA PEL LGGP SVP LPP 
841 ACATGCCCAC CGTGCCCAGC ACCTQAACTC CTGGGQGGAC CGTCAGTCTT CCTCTTCCCC 

PK PK DTL MIS RTPE VTC VVV 
901 CCAAAACCCA AGQACACCCT CATGATCTCC CGGACCCCTG AGGTCACATG CGTGGTGGTG 

DVSH EDP EVK PNWY VDG VEV 
961 GACQTOAGCC ACGAAGACCC TGAGGTCAAG TTCAACTGGT ACGTGGACGG CGTGGAGGTG 

HNAK TKP REB QYNS TYR VVS 
1021 CATAATGCCA AGACAAAGCC GCGGGAGGAG CAGTACAACA GCACGTACCG TGTGGTCAGC 

VLTV LHQ DWIi NGKE YKC KVS 
1081 GTCCTCACCQ TCCTGCACCA GGACTGGCTG AATGGCAAQG AQTACAAGTG CAAGGTCTCC 

NKAL PAP lEK TISK AKQ QPR 
1141 AACAAAOCCC TCCCAOCCCC CATCOAGAAA ACAATCTCCA AAGCCAAAGG GCAQCCCCGA 

EPQV YTL PPS RDEL TKN QVS 
1201 GAACCACAGG TGTACACCCT GCCCCCATCC CGGGATGAGC TGACCAAGAA CCAGOTCAGC 

LTCL VKG FYP SDIA VEW ESN 
1261 CTGACCTGCC TGGTCAAAGG CTTCTATCCC AGCGACATCG CCGTGGAGTG GGAGAGCAAT 

GQPE HNY KTT PPVL DSD GSF 
1321 GGGCAGCCGG AQAACAACTA CAAQACCACG CCTCCCGTGC TGGACTCCGA COGCTCCTTC 

FLYS KLT VDK SRWQ QGN VPS 
1381 TTCCTCTACA GCAAGCTCAC C6TGGACAAG AGCAGGTGGC AGCAGGGGAA CGTCTTCTCA 

CSVM HEA LHN HYTQ KSL SLS 
1441 TGCTCCGTGA TGCATGAGGC TCTGCACAAC CACTACACGC AGAAGAGCCT CTCCCTGTCT 

Xbal 



P G K * S R 
1501 CCGGQTAAAT QATCTAQA 
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FIG.2 



2H7scFvlg Standard Curve 
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FIG.3 
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FIG.4A 

Complement Mediated B Cell Killing After Binding of CD20-targeted 2H7 Derivatives: 



2H7scFv-ig Concentration 
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BJAB 


20 ^g/ml + complement 




0.16 
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5 ^g/ml + complement 




0.2 




N.D. 


1 .25 |ig/mi + complement 




0.32 




0.1 


Complement alone 




0.98 




0.94 



"Viability was determined by trypan blue exclusion and Is tabulated as the fraction of viable cells 
out of the total number of cells counted. 

♦♦N.D.{notd^rmined). 



FIG.4B 



Antibody-dependent cellular cytotoxicity (ADCC) mediated by 2H7scFv-I 

ADCC Activity of 2H7scFv-lg on Ramos Cells 
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FIG. 5 
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FIG.6A 



!■ Fas Expression (mean)) 




FIG.6B 
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FIG. 7 A 



2H7-CD154 L2 cDNA and predicted amino acid sequence: 

HinclIII Ncol 2H7 Vi_ Leader Peptide -> 



MDP QVQ IFSP liLI SAS 
1 AAOCTTGCCG CC ATGQATTT TCAAQTaCAG ATTTTCAQCT TCCTOCTAAT CAGTGCTTCA 

2H7Vt-> 

VlIA RGQ IVL SQSP AIL SAS 
61 GTCA.TAATTG CCAGAGGACA AATTGTTCTC TCCCAGTCTC CAGCAATCCT GTCTGCATCT 

PQBK VTM TOR ASSS VSY MHW 
121 CCAC3GGGAGA AGGTCACAAT GACTTGCAGQ GCCAGCTCAA GTGTAAGTTA CATGCACTGG 

BamHI 



YQOK PGS SPK FWIY APS NLA 
181 TACCAGCAOA AQCCAC3QATC CTCCCCCAAA CCCTGOATTT ATGCCCCATC CAACCTGGCT 

SGVP ARF SGS GSGT SYS LTI 
241 TCTGC3AGTCC CTGCTCGCTT CAGTG6CAGT GGGTCTGGQA CCTCTTACTC TCTCACAATC 

SRVE AED AAT YYCQ QWS FNP 
301 AGCACSAGTGG AOOCTGAAGA TGCTGCCACT TATTACTGCC AGCAGTGGAG TTTTAACCCA 



(Gly4Ser)3 Linker -> 

PTFG AQT KI.S LKGO GOS GGG 
361 CCCACGTTCG QTGCTGGQAC CaAGCTGGAG CTGAAAGGTG QCGGTGGCTC GGQCGGTGQT 

2H7Vh-> 

GSGG GGS SQA YLQQ SGA ELV 
421 GGATCTGGAG GAGGTGGGAG CTCTCAGGCT TATCTACAGC AGTCTGGGGC TGAGCTGGTG 

RPGA SVK MSG KASG YTF TSY 
481 AGGCCTGGGG CCTCAGTGAA GATGTCCTGC AAGGCTTCTG GCTACACATT TACCAGTTAC 

HMHW VKQ TPR QGLE WIG AIY 
541 AATATQCACT GGGTAAAGCA QACACCTAQA CAGGQCCTGQ AATGGATTGQ AGCTATTTAT 

PGNG DTS YNQ KFKG KAT LTV 
601 CCAGGAAATG GTQATACTTC CTACAATCAG AAGTTCAAGG GCAAGGCCAC ACTGACTGTA 

DBCSS STA YMQ LSSL TSE DSA 
661 GACAAATCCT CCAGCACAGC CTACATGCAG CTCAGCAGCC TGACATCTGA AGACTCTGCG 

VYFC ARV VYY SNSY WYF DVW 
721 QTCTATTTCT GTGCAAGAGT QGTQTACTAT AGTAAGTCTT ACTGGTACTT CGATGTCTGG 
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FIG.7B 



human CD154/amlno add 48-> 



Bcl/Bam hybrid site 

GTGT TVT VSD PRRI, DKI EDE 
GGCACAGGCSA CCACGGTCAC CGTCTCTOAr CCAAGAAGGT TGGACAAGAT AGAAGATGAA 

RNLH EDF VPM KTIQ RCN TGB 
24 ^ AGGAATCTTC ATGAAGATTT TGTATTCATQ AAAACOATAC AGAGATGCAA CACAGGAGAA 

RSIiS LLU CEE IKSQ PEG PVK 
gjjj^ AGATCCTTAT CCTTACTOAA CTQTGAOOAO ATTAAAAGCC AGTTTC3AAGG CTTTGTGAAQ 

Bell 

DIML NKE ETK KENS PEM QKG 
951 GATATAATQT TAAACAAAGA QGAGACGAAG AAAGAAAACA GCTTTGAAAT GCAAAAAGGT 

Bell 



DQNP QIA AHV ISEA SSK TTS 
1021 GATCAGAATC CTCAAATTGC GGCACATGTC ATAAQTGAGG CCAGCAGTAA AACAACATCT 

VLQW ABK GYY TMSN NLV TLB 
1081 GTGTTACAGT GGGCTGAAAA AGGATACTAC ACCATGAGCA ACAACTTCGT AACCCTGGAA 

NGKQ liTV KRQ GLYY lYA QVT 
1141 AATGGGAAAC AGCTGACCOT TAAAAGACAA GGACTCTATT ATATCTATGC CCAAQTCACC 

Hindi I I 



PCSN REA SSQ APFI ASL CLK 
1201 TTCTGTTCCA ATCGGOAAGC TTCGAGTCAA GCTCCATTTA TAGCCAGCCT CTGCCTAAAG 

SPGR PER ILL RAAN THS SAK 
1261 TCCCCCGGTA GATTCGAGAG AATCTTACTC AGAGCTGCAA ATACCCACAG TTCCGCCAAA 

PCGQ QSI HLG GVFE LQP GAS 
1321 CCTTQCQGQC AACAATCCAT TCACTTQGGA GGAGTATTTG AATTGCAACC AGGTGCTTCG 

NCOl 



VFVN VTD PSQ VSHG TGF TSF 
1381 GTGTTTGTCA ATGTGACTGA TCCAAGCCAA GTGAGCCATG GCACTGGCTT CACGTCCTTT 



Xhol Xbal 



GLLKLE* *SR 
1441 GGCTTACTCA AACTCGAGTG ATAATCTASA 
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FIG.7C 



2H7scFv-CD154 S4 cDNA and predicted amino acid sequence: 

Hindlll Ncoi 

2H7Vl Leader Peptide-^ 

MDF QVQ IFSP LLI SAS 
1 AAGCTTGCCG CC ATGGATTT TCAAQTGCAG ATTTTCAGCT TCCTGCTAAT CAGTGCTTCA 

2H7Vl-> 

VIIA RGQ IVL SQSP AIL SAS 
61 GTCATAATTG CCAGAGGACA AATTGTTCTC TCCCAQTCTC CAGCAATCCT GTCTGCATCT 

PGEK VTM T'CR ASSS VSY MHW 
121 CCAGOOGAGA AGQTCACAAT OACTTQCAGO GCCAQCTCAA GTGTAAGTTA CATGCACTGG 

BaitlHI 



YQQK PQS SPK PWIY APS NLA 
181 TACCAGCAGA AGCCAGGATC CTCCXICCAAA CCCTGGATTT ATGCCCCATC CAACCTGGCT 

SGVP ARP SOS QSGT SYS LTI 
241 TCTGGAGTCC CTGCTOSCTT CAOTGOCAGT GGOTCTGQOA CCTCTTACTC TCTCACAATC 

SRVE AED AAT YYCQ QWS PNP 
301 AGCAGAGTGG AGGCTGAAQA TGCTGCCACT TATTACTGCC AQCAaTGOAG TTTTAACCCA 



(Gly4Ser)3 Linker -> 

PTPO AGT KLE LKGG GGS GGG 
361 CCCACGTTCG GTGCTGGGAC CAAGCTGGAG CTGAAAQQTG QCGGTGGCTC GGGCGGTGGT 

2H7Vh-> 

OSGG GGS SQA YLQQ SGA ELV 
421 GGATCTGGAG GAGGTGGGAG CTCTCAGGCT TATCTACAGC AGTCTGGGGC TGAGCTGGTG 

RP GA SVK MSC KASO YTF TSY 
481 AGGCCTGGQG CCTCAGTGAA GATGTCCTGC AAQGCTTCTG GCTACACATT TACCAGTTAC 

NMHW VKQ TPR QGLE WIG AIY 
541 AATATGCACT GGGTAAAGCA OACACCTAGA CAQOGCCTGQ AATGOATTGG AGCTATTTAT 

PGNG DTS YNQ KPKQ KAT LTV 
601 CCAGGAAATG GTGATACTTC CTACAATCAO AAGTTCAAGO OCAAOaCCAC ACTGACTGTA 

DKSS STA YMQ LSSL TSE DSA 
661 GACAAATCCT CCAQCACAGC CTACyVTGCAG CTCAGCAGCC TGACATCTGA AGACTCTGCG 

VYFC ARV VYY SNSY WYP DVW 
721 GTCTATTTCT GTGCAAQAGT QQTGTACTAT AQTAACTCTT ACTGGTACTT CGATGTCTGG 
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FIG.7D 



human CD1S4/amlnoacid 108 

Bol/Bam hybrid site sell 
6T0T TVT VSD PENS PEM QKG 
781 GGCACAGGGA CCACGGTCAC CGTCTCrSAr CCAGAAAACA GCTTTGAAAT GCAAAAAGGT 

Bell 



DQNP QIA AHV ISEA SSK TTS 
841 GATCAGAATC CTCAAATTQC GGCACATGTC ATAAGTGAGG CCAGCAGTAA AACAACATCT 

VLQW AEK GYY TMSN NLV. TLB 
901 GTGTTACAGT GGGCTC3AAAA AGGATACTAC ACCATGAGCA ACAACTTGGT AACCCTQOAA 

N6KQ LTV KRQ OLYY lYA QVT 
9S1 AATGGGAAAC AGCTGACCS3T TAAAAQACAA GGACTCTATT ATATCTATGC CCAAGTCACC 

Hindlll 



PCSN REA SSQ APPI ASL CLK 
1021 TTCTQTTCCA ATCGGGAAQC TTCOAGTCAA GCTCCATTTA TAGCCAGCCT CTQCCTAAAG 

SPGR PER ILL RAAN THS SAK 
1081 TCCCCCGGTA GATTCGAGAG AATCTTACTC AGAGCTGCAA ATACCCACAQ TTCCGCCAAA 

PCGQ QSI HIjG GVFE LQP GAS 
1141 CCTTGCGGGC AACAATCCAT TCACTTQGGA GGAGTATTTG AATTGCAACC AGGTGCTTCG 

Ncol 



VPVN VTD PSQ VSHG TGP TSP 
1201 GTOTTTGrCA ATGTGACTGA TCCAAGCCAA GTGAGCCATG GCACTGGCTT CACGTCCTTT 

Xhpl Xbal 



6LLK LB* *SR 
1261 GGCTTACTCA AACTCGAGTG ATAATCTAGA 
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FIG.8 
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FIG. 9 
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FIG. 11 
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Human lgG1 CH2-CH3 
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FIG.12 
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FIG.13 
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FIG.15 



LFE 80 



Anlf-CD20scFv 


(MG1HWG1C](L 


Dt#05/16/0H 


; 


STAN 


3ARD CURVE 08/2 


7/01 





















































0.01 


0.1 


1 

Concentration (ug/ml) 


10 


100 




Monkey J99231 


Monkey K99334 


Day 


LFE(1:40) 


Concentcatioa 


LFE(1:40) 


ConcentratiQn 














2.41 


<0.6p,g/iiiL 


1.51 


<0.4}.ig/inL 




2.22 


<0.6}ig/iDL 


1.63 


<0.4ng/inL 


1 


73.8 


220|ag/niL 


44.4 


lOOfig/mL 




20.0 


28jig/]iiL 


40.2 


80(ig/rnL 




15.6 


24ng/niL 


15.7 


24fig/inL 


8 


39.1 


80}ig/inL 


42.6 


92ng/mL 


10 


11.5 


18ng/niL 


2.74 


1.2|ig/inL 


14 


2.05 


0.6iDg/inL 


1.96 


0.6ng/inl 



SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



wo 2005/037989 



PCT/US2003/024918 



21/53 

FIG. 17 
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L6 scFvlg Standard Curves 
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2H7 (anti-CD20) scFv Derivatives 
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FIG.20 



ADCC Activity of L6scFv|g Construcis with 2981 Targets 
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FIG.21 



Non-Reduced Reduced 
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FIG.22 



Non-Reduced Reduced 
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Non-Reduced Reduced 
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FIG.26 
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FIG.27 
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FIG.28 
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Wild type CH3 (IgGl) 
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Wild type CH3 (IgGl) 
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Wild Type CH2 
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Wild type CH2 (IgGl) 
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Wild type CH2 (IgGl) 
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Mutant CH2 (IgGl) 
Pro ? Ser 238 


WildtypeCH2(lgGl) 


1 
g 
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Wild type CH2 (IgA) 


Hinge Sequence 


IgGl WT Hinge (CCC) 


IgGl Mutant Hinge 
(SSS) 


IgGl Mutant Hinge 
(SSS) 


IgGl Mutant Hinge 
(SSC) 


IgGl Mutant Hinge 
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IgGl Mutant Hinge (CSS) 


IgGl Mutant Hinge 
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IgA Hinge 
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IgA Hinge 


1 Name Identifier 


IgGWTH(CCC) 
WTCH2CH3 


IgG MTH (SSS) 
WTCH2CH3 


VH SER 1 1 IgG 
MTH (555) 
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NATURAL KILLING 
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FIG. 34 
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FIG. 35 
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FIG.36 
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FIG.37 
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FIG.38 
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FIG.39A 
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